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AND A TEST TRAY FOR USE I N THE TESTI NG APPARATUS 5 to 15 The prese;é

i nvention relates to a sem conductor device testing apparatus sui tlb AN 25
testing sem conductor integrated circuit elements which are typical of

sem conductor devices, and nore particylarly to a sem conductor device
testing apparatus of the type in which sem conductor devices are
transported to a testing section or test section where they are tested for
their electrical characteristics, followed by being carried out of the test
section and then being sorted out into conformng articles and non-conform
ng articles on thGSEMI%@\JUCfﬂQR D&é}flCEe'EESH'H\,IGa%gPA(RAaTUgsﬁNDr ay for use
iri the 1C tester which a tra* is moved in a_circulating manner along a

predet er ni ned pat B\ JEST IRAHOFOR NERYINoTHECRESOMIGABPARATES testing

apparatuses (comonly 20 25 called IC tester) for neasuring the electrical
characteristics of sem conductor devices to be tested (comonly call ed DUT

(devi ce und&mlﬂﬂ%ﬁﬁgl ying a signal of a predeterm ned test pattern
to the devi onduct or transporting and handling (processing)
t I | | ed. handl. ' Ly i ted,t herein f

Fanspobti ng SenTECREERAIEY METUGE TJALEF ddt p 56 BEA Dl eV ERAP S Bl

b ht int | cal t e ' : : d of
the. festi ngdRBaLFbee SPHLAEE PGt skt FKhAEDARLELE iR eLIETTY: g
and recel V1 pferinits WHIC et ypich ofldortftbRdaror degiéeusah fidrd o
signals for testing purposes), T0 ovvedeby carryrng the és?ed

sem conduct P réi%dlﬁ‘?gl 98ta 3entieBntERtbPUSAEE 11 apidrakds dfemebype nt o
conform ng and non-confornmng articles on the basis of ‘the test results.
The sem confeflpichisengie oeiidtdd devices are transported to a testing section
10 or test section where they are tested for their electrical

characteristics, followed by being carried out of the test section

and then being sorted out into conforming articles and non-conformi

ng articles on the basis of the test results, and to a test tray for use

in the IC tester which a tray is moved in a circulating manner along

15 a predetermined path of transport.

BACKGROUND ART
Many of semiconductor device testing apparatuses (commonly
called IC tester) for measuring the electrical characteristics of
20 semiconductor devices to be tested (commonly called DUT (device
under test)) by applying a signal of a predetermined test pattern to
the devices have a semiconductor transporting and handling
(processing) apparatus (commonly called handler) integrally
incorporated therein for transporting semiconductor devices to a
25 testing section where they are brought into electrical contact with
device sockets on the tester head of the testing apparatus (a

component of the testing apparatus for supplying and receiving
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5 apparatus having integrated therein the handler of the type described
above is herein ternmed sinply "ICtester”. In the foll ow ng discloquFJ&mﬁm
present invention will be described by taking sem conductor integrated 3
circuit elements (which will be referred to as I C hereinafter) which are
typi cal of sem conductor i o devices lgz_ exanpl e for the conveni ence of

expl anation. First, the general construction one exanple of the prior art

sem conductor device testing apparatus (which wi | | be referred to as IC
tester hereinafter) will be described with reference to Fig. 11. Fig. 11 is
a plan view illustrating the general construction of the i5 |IC tester with

a pluralityvatiousselectiical signalnfor seskinghputpeseas), fedlawedxby chanber 5
shown in a perspective view, In addition to a constant tenperature chanber
4 incl udi ngcahyingathe hested semiganduatesideycesQubarl 1he tartingsastion
chanber 5 (al o knpwn as heatrenoval / col d-r enoval charg:(%erz]_H t he i.IJustrat ed
| C tester céﬂérﬁ@’éé"& em Sulrade Qi Ng1 apd NaR-6OoMiQrHNgAdaeles 9)s

I k 1 | oad ith.lCs b d uni I
Lrays 1 1 oates BASIA dichétestp Sl od herseditoRabetor dafiie Sedfihe™ Vhor e

1 and 15" oatgbaorte pebBAT € ehe i HE BB bP DR O o er "t
charber 5 SUBSEARRR FYOFE 1arert WMo dRLbmy ECHastef I URPC, 45 of'
the const anjo BTRARGPHISACSIREDAe frasént |ivkritina07A bd desepmeq byd from

ti
the test tray e univer ray to be rel oaded on th . The

unl oader segjkipiy §ehﬁc§ﬂ@l@k§bl¥¥n5€§ﬁt@w EfcAtElEmémst R hicls wiasask on the

data of the test” results an oad Them on the correspondi ng universal

trays. s TheefealedcteaizelC dkrefndfiery avisicintaré aypical of seshiworetuctors
desi gned for inposing tenperature stresses of elther a predeterm ned high

or | ow ¢ enpderices byrexampleder thescohvedishoenof exgpdanatiap. 3 i n the | oader
section 7 while the testing section 42 is designed for executing electrical
tests on the Fixsuynthe gemerabcpnstissctionmene exapuiet of thetprdes artposed in
t he soak chanmber 41. In order to maintain the |Cs | oaded with tenperature
stresses of SemiGenducipsda\dceitiesding gpparatus (wdigbrwi Ur beirgfenad to
tenperature dyring the test, the soak chanber, 41 and testing secti.on_42 are
bot b cont a1 A8G RESHY BERaITANterL MLl R&AESCHRREAN th ERLAI L@ oo, 11
mai ntai ni ng the ipterior atnmosphere at redet erm ned tenperature he
"l Ustratod 1 Bgelids Apibnyiemilisitafind Sheidiranticaigerior 85 the
testi secjd : r r izt
chanbel® & ol WstErJuitt's SRIBRY.F TEREGHYSr RIERR @ SodREratRbEr 41

and an exit chamber 5 shown in a perspective view. In addition to a

constant temperature chamber 4 including the soak chamber 41 and a

testing section 42, and the exit chamber 5 (also known as heat-

removal/cold-removal chamber), the illustrated IC tester comprises

20 a storage section 11 for storing universal trays (also known as

customer trays) 1 loaded with ICs to be tested and universal trays 1

loaded with ICs already tested and sorted, a loader section 7 where

ICs being tested are transferred from the universal trays (customer

trays) 1 and reloaded onto a test tray 3, and an unloader section 8

25  where the tested ICs which have been carried on the test tray 3 out
through the exit chamber 5 subsequently to undergoing a test in the

testing section 42 of the constant temperature chamber 4 are



a oright as viewed in the drawing (referred to as X-axis direction herein)
while the | oader section 7 and unl oader section 8 are located in fraqmt jof 2003
the constant tenperature chanber 4 and the exit chanber 5 (downward in the
upwar d- downward direction as viewed in the drawing (referred to as Y-axis
direction herein) which is 2 5 perpendgcular to the X-axis direction). As
Is apparent fromFig. 1 1, the |oader section 7 is located in front of the
soak chanber 41 of the constant tenperature chanber 4 while the unl oader
section 8 is 14 JAN 2003 -4 located in front of the testing section 42

and the exit chanber 5. The test tray % I S Hoved_ in a ci rcu{ ati,ng manner
from and battansferred fsqmerthectestorray SctRdheiwniMersal tay t fe RSak chamber

o ?“?h;REeéeﬁéfa‘ gdSS&iw‘eﬁEaté‘éa‘ei’rrié@mﬁe?aéé?%ﬁﬁfq'}??f RO aRD cul at tnge
, . . ulati
Successi vel §0 @iﬁsﬁPfﬁéra&esiéﬂﬁh%r eS8 ot €l 4 The ERTebulBrc, ™ °
in Fig., 11 , jo A ,
Foaded w1 heflddOnd WG en®i BrrReBOREH ueﬁ@%r%ﬂf“?f%y.é‘)conbiiédf % ?Xm?’; ne
the. soak chanttie 309 (FEHIRRBE4 1 RFRReT At Eafinetatlry cafioglh I 71"
constant t egRelded fof MRIEing tdfibetattine SRPOSiedbri Sithgtipped With a
gasr@{ f chant'sm icﬁ J

vertical i nspor a I's confrgured to support a plurality

of (say, 5) gP@éétéfrﬂYr‘?e&hiightcheldwrﬂérﬁf)eﬁaﬁ]r%CanCtshuﬁdéﬂ%Qt%QG@'dWﬁi ngs

bet ween successive trays. Tn the illustrated exanple, a test tray newy

received fregst hea%/csamrth%emdm JectonuPpehiledti tekeingpeetidrmdsisack
while the | owernost test tray is delivered to a o the testing section 42

whi ch on t hdebigfriedhfiod esietrting eleedmcsd|des tisnon tbeXCacundertbet i on,

adj oi ns and comuni cates with the |ower portion of the soak chanmber 41. It
is thusoto peedepervineddemperatege stregs ignposeddni the soakchambend 1.
direction perpendicular to that in which they have been introduced. 2 5 ICs
bei ng t est eth graerdieaintain sheHés @%ﬂ%ﬂé’c%hnﬁﬂf@@%ﬁ&ﬂ%ﬁ”%ﬁﬁqfe%erat ure
stress as the associated test tray 3 is noved sequentially fromthe to‘f to
t he bottom &ftheéreapredetgymiaed kigh or lowstempergdyre in that temperatur

during the test, the soak chamber 41 and testing section 42 are both
contained in the constant temperature chamber 4 capable of

15 maintaining the interior atmosphere at a predetermined
temperature.

The illustrated IC tester is configured such that the soak chamber

41 and testing section 42 of the constant temperature chamber 4
and the exit chamber 5 are arranged in the order named from left to

20 right as viewed in the drawing (referred to as X-axis direction
herein) while the loader section 7 and unloader section 8 are located
in front of the constant temperature chamber 4 and the exit chamber
5 (downward in the upward-downward direction as viewed in the
drawing (referred to as Y-axis direction herein) which is

25 perpendicular to the X-axis direction). As is apparent from Fig. 11,
the loader section 7 is located in front of the soak chamber 41 of

the constant temperature chamber 4 while the unloader section 8 is



-5 (which is referred to as Z-axis direction) dowward novenent of the
vertical transport mechanismand during a waiting period until the tfgtiggm
section 42 is enptied. In the testing section 42 there is |located a sjé
head) not shown. The test tray 3 which has been 5 carried one by one out of
the constant tenperature chanber 4 is paced onto the tester head where a
predeterm ned nunber of 1Cs out of the 1Cs under test | oaded on the test
tray are brought into electrical contact with device sockets (not shown)
nounted on the tester head. Upon conpletion of the test on all of the ICs
placed on i o0 one test tray through the tester head, the test tray 3 i s
conveyed tolacated gnidfroniof theuiestingiseciiamd2angditbe@xidcehambes J-he exit
chanber 5 where the tested. | Cs are relieved of ,heat or caqld. Li tﬁ?ﬁe soak
chamber 41 as ¥ &epbddaybdie Moneddpi @ CrewRding 'T‘Q"B?Egr%ahﬁﬂgiﬁ i 9 a

fvirvS t est r%ﬁ%ﬁ%ﬁ%‘?ﬁbﬁéﬁd: tﬁu%ﬁyi%@@fﬁi%gpgﬁé%%ﬁ% %ééfy’
I e i [
the test Yﬁérﬁesc{‘q%ﬁﬁq&sqﬁéhﬁ%ﬁm%%?Oﬁﬁsé"‘r%%ﬁ%ﬁe&%@Eé“&%&ﬁﬁgﬁ}ﬁ?ﬁﬁet he
. ' ' [ Je | Cs
e r ol Peveddt SMRRLS, SFREERE Ul SabieT SR sRERY AT RRICRAEN AF T e}rﬁilﬁ ature
{he.bot tom 8 GRENS tR%eh:PaFIePE diSBoslay prelBLaRiRod e BF Y. o
vertical tr QB%ggrtragnggﬁﬁicﬁThr@ﬁ%ési‘sﬁvb% rhidVed $n tthe! grklctjepandgct ed on

| Cs having a d tenperature stress in a w de range of tenperatures

from -55C t ndicated B?qflﬁdktdms%ohat@héh% ows ¢haigen 14by 4 besexidy chanber

5 cools the ICs with Torced air down to the roomtenperature if the 14
JAN ?003 - 6trghaspert matishowirgh tenperature of, say, about 120C applied
thereto in the soak chanber 41. If ICs have had a | ow tenperature of, say,
about 180C app‘kit@GttﬂfeyeBpldademéwiibaICSIﬁmimgrtest.edtihetmnroadenaﬁeetiw Reat s
themwi th heated air or a heater up to a s tenperature at which no
condensat i ohS canveyed framdthe teader sestion settheregnstant emperatdre o be
tested are | paded i s exposed to such wi de range of tenperatures, there is
usual Iy use€&h@mabeed, andyhen deliwerest ta the:s9alachamber 4 10thrgughsaPindi ng a

hi gh t t 125C and | t t h -55C.  Ho ,
there 1o ar i pOLESOEMARLIN LRE HEntoya !l ST URMERSIA T LS RIS (ne.

neca not becrartphr & ARRAAK ERoMK T 5 QMR IERR G vEeRicaToh | ow
310 1 5 convLgdaPBht IchFsrh R IR MBul L R T RIuENY B oer

2AcTEonTaS A, IR, U oA okESATk IGHpfbde g ot o
unl oader segpa@ings between successive trays. In the illustrated example, a
test tray newly received from the loader section 7 is supported at
the top of the stack while the lowermost test tray is delivered to
20 the testing section 42 which on the left-hand side (upstream side)
in the X-axis direction, adjoins and communicates with the lower
portion of the soak chamber 41. It is thus to be appreciated that
test trays 3 are delivered out in the direction perpendicular to that
in which they have been introduced.
25 ICs being tested are loaded with either a predetermined high or
low temperature stress as the associated test tray 3 is moved

sequentially from the top to the bottom of the stack by vertically



The unl oader section 8 is configured to sort the tested ICs carried a o on
the test tray 3 by categories based on the data of the test results1quAm2m3
transfer themonto the corresponding universal trays. In this exanple, the
unl oader section 8 provides for stopping the test tray 3 at two positions A
and B. The ICs on the test trays 3 stqgped at the first position A and the
second position B are sorted out based on 25 the data of the test results
and transferred onto and stored in the universal trays of the correspondi ng
categories at rest at the universal tray set positions (stop positions) 12,
four universal trays 14 JAN 20Q3 7 a, 1 h, 1 cand,1din the exanple
i |l ustrat ed?Whh‘éhtlésﬁefletﬁﬁ?dCiQeﬁﬁtZ'&i"F If%tmgo@@wrnvgw{ MeVeMeat &fi i ver ed
back to the | oader section 7 where it . is aggip lLoaded with |Cs, being.tested
from the Unth@NGIItiER biransRofemashaniam i dliring amait i Paris Uil 12

32%’:‘7’: 2?5 g?ﬁé&r@é ind SeCGRA L BB, lE\efaﬁefﬁfetS&f W sEgtial ﬂii@%?@é?%Pﬁrt
Phe frame, el a s Bt A8 Syt 5 e (¥l Wi et Yo
apar{ TBUNt EafrkidsndbPbAL I B i EIam Vb AkRa Rl deenaRarod jand each

of the Side Trame nenb opposing t acent s havi ng

simlar mMougidduy loned e PEStéHARAE Wﬁéhﬁfa[)@fﬁtq]érmm hOehBerast #s out

protrudi ng fromthe opposed sides of eac e cleats 31 are 15 arranged

such that eg¢hhel|ddhandeynidstidades 88 theotddtdtng hrémrenghtiidegof the

cleat 31 is positioned internediate two adj acent "nounting | ugs 36

protruding kleottibal eomaicteyiildeevicd Bockieest(noBishidvan) ynoeardd oh thee
mounting lugs 36 protruding fromeach of the side franme nenbers 30a and 30b

i s positionedster beaddildpen tommplationjcfcthve testmn ab ofighe 36 spplaceadong
fromthe opposed cleat. Forned between each pair of opposed cleats 31 and
bet weeht eacpneftastetrayishrougi thermester wadhihestestabry Feiogpoyvereditoat s
are spaces for accommdating a multiplicity of IC carriers 34 in,
j uxt aposi t i §he rmh&%ec@qwaﬂrﬁar@hm tf‘@ W XiSedIreL AN 19 T Mhbdat ed i n
ai d_spacesCNalPRE SVHETANG totam ity (ale Led qareat osBdiducl y opposed
mounting Iugs L:?Ee the soak chamber 41 as described above, the exit chamber 5
is also equipped with a vertical transport mechanism adapted to
15 support a plurality of (say, five) test trays 3 stacked one on another
with predetermined spacings therebetween. In the illustrated
example, a test tray newly received from the testing section 42 is
supported at the bottom of the stack while the uppermost test tray
is discharged to the unloader section 8. The tested ICs are relieved
20 of heat or cold to be restored to the outside temperature (room
temperature) as the associated test tray 3 is moved sequentially
from the bottom to the top of the stack by vertically upward
movement of the vertical transport mechanism.
Since the IC test is typically conducted on ICs having a desired
25 temperature stress in a wide range of temperatures from -55°C to
+125°C imposed thereon in the soak chamber 41, the exit chamber 5

cools the ICs with forced air down to the room temperature if the



14 JAN 2003 _g_located at the diagonally opposed corners of the

conpartnent. In the illustrated exanple wherein each cleat 31 has sixf£gaN 2003
nmounting lugs 36 on either side thereof, there are sixteen carrier
conpartments 37 forned in each of said spaces, in which sixteen IC s
carriers 34 are nounted. Since there age four of the spaces, 16 x 4, that

is, 64 ICcarriers in total can be nounted in one test tray 3. Each IC
carrier 34 is affixed to two nmounting lugs 36 by fasteners 35. Each of IC
carriers 34 is of identical shape and size in its outer io contour and has
an | C pocket 38 in the center for accommodating an | C device therein. The
shape of théCsdashad 3bigh témﬂ%%arofbéra)G@b@JTdeQFGh&MWigﬁbﬂfﬂ% on
that of the IC device to be accommpdated therein. In the illustrated
exanpl e t heift &dhgoskak chamber 41: hef %g@V&hﬁééMaﬂﬂmpgfﬁlﬁJﬂ@ (Pgo‘éas)é. The

fitted ??%bgﬁiaﬁbﬁabﬁhehﬁaﬁm” ” e{mgﬁ%aéﬁ@%;e S?ﬁmed harihy %rﬁ’@ﬁ%{s"?ﬁ:i ne.
[ 7. T | C [ 34 [
adapt ed ¢ o RBamber sriieats Fag i R eash ioor aeaRe " Uneo P onges bei ng
_ _ i 3 in
tner et nf oughe e e o WE h 38 cBREhsA o hopiFE Yh%@@ﬁ&aﬂéﬂ%éﬁ%ie he
34 i - 125C
in the consiERt ¥ Bpeeq B HIER [OMP e LaREI G Ss s o sPeli o) s
be constr “Cwﬂlt@eig @é;?fl;érf\g)e‘?é?@%s‘? Heré i§f M‘shaﬁyagﬂé;)d‘ghé taisghragmper ature

of , say, abou w tenperature of, say; ut -30C. In“this

exanpl e, theorericaosd aaterdgecdBabldofavirhctardingd hitth t@mperagulrags 36
are constructed of 14 JAN 2003 g alumnumalloy while the I1C carrier 34

is made of isoshl @ iTRS Y anhldes low temperbtutdisachxaspbs’ CasHolewmer, thereg.

11, the ICtransport for transferring ICs fromthe universal tray 1 to the
test tray 3are maayscasesithatdbeil@ht@stiy donductedeon € snheving thexi s
direction transport 71 conprising a pair of opposed parallel rails 71A, 71B
nmount ed ovenQrfeal teiperatdte O rposm temaperaidirenandon suphcasesnthedext axi s
direction and extending in the Y-axis direction, a novable arm71 C

spanni ng andrayuhnegdaiobppdformed efsa snaterdapgapable ofi withstanding sushr or
nmovenment in the Y-axis direction, and a novabl e head, not shown (which is
known in th@'gﬁ{l%WnW9§HaHéreﬁ-ck-and-pI ace head) nounted on the novable

RA IR IR T AR L e R
movabl 51 0 LBAVEVRY i the direction (facing on the front of the exit chamber 5)
perpendicular to that in which it has been introduced from the
testing section 42 prior to being discharged from the exit chamber 5
to the unloader section 8.
The unloader section 8 is configured to sort the tested ICs carried
20  onthe test tray 3 by categories based on the data of the test results
and transfer them onto the corresponding universal trays. In this
example, the unloader section 8 provides for stopping the test tray 3
at two positions A and B. The ICs on the test trays 3 stopped at the
first position A and the second position B are sorted out based on
25 the data of the test results and transferred onto and stored in the
universal trays of the corresponding categories at rest at the

universal tray set positions (stop positions) 12, four universal trays



15 direction between the test tray 3 and the universal tray 1 as well as in
the X-axis direction along the novable arm 71C. The novabl e head has ?ry ﬂﬁ[l[]}
pi ck-up pad (1 C grasping nenber) vertically novably nmounted on its bl) té\
surface. The novenent of the novable head in the X-Y-axis directions and
the downward a o novenent of the pi Ck-_-}zl_p pad bring the pick-up pad into
abutnment with the 1Cs placed on the universal tray 1 at rest at the

uni versal tray set position 12 to attract and grasp them by vacuum sucti on,
for instance for transfer fromthe universal tray 1 to the test tray 3. The
novabl e head may be provided with a plurality of, say, eight a s pick-up
pads so thala,eﬂéht'l o and dd i theexamphe iHustiaied.ed from the universal tray
1tothe test_tray 3. It is to be noted here that a posjtion corrector 2

for correctinghe testypaydoamptied e tHe; wnoadessestighsdistelbyetsd | c

called "precise r" is, |located between the, universal tr se ition 12
and the ot PATHIPENSIQAACR RECTIN 7WhSTS it TReAGRIIRAdEc I B ICsk b MGy
reci ser 2 jngl el,atively deep_re Ses. | i I s pein
gttract ed agé]ﬁ(iﬁgfﬁ%"f]h P@kyé?agaﬁéyafg%r'gq%%%gh%ﬁ?ISQ%B%noﬁri o? to
being t ansé)éé'[%q {]o the test tray 3. The recesses are each bounded by
verticdl ta '8 de wal I's whi ch prescribe for the depth to which the ICs

dr o, Lo NEFIECERSFORY el L4l lyci o1hGie BanfiReor i gduiy been

positioned re ive Y position corrector 2, se
accur at el It i i t iBinC and
ransierrad 1 Ehe oy, SEOIRE 2 RceaRBufsr PRveIs0 Revingd plar ety

recesses fosf Refuliligsh&eedd Pdrtap grHVEr eleznd 3% betweeatkHeopposed sedef

ICs, resulting in wde variations in positions of I1Cs stored in the
uni versal tframé.meonisers80al and 308 be théframe,uebch ofuche clgatp8d by the

pi ck-up pads and transferred directly to the test tray 3, there mght be
some dfo t helnavimgh plowadityoof equallycspaced laparépuoungthg higs Bike | C st or age
recesses in the test tray 3. This is the reason for requiring t he position
corrector 2preigugiagrthesefepmen hoatbsidesstherent:agd eechef dBe wideel y as
the array a o of the |C storage recesses in the test tray 3. The unl pader
section 8 i&rasaqipeaabers BOan 3Qbyoppaskbihe sdjareak ¢leatadavipa similar
construction to the X- Yré;éanspol;a. 71 'E)r ov#' ded r the | oadir Se:ﬁéi on 7. The
X-Y transpodMOWHing l4gsni @ Profrvding therefromy MQWHINJ AHEStH® second
position B and per.for tQ. transship the 2.5 test | Cs; fr.o he test tray
3 deliver edp&qp%ngﬁgmﬁgﬁo@p@&fﬁﬁﬁ%o&ﬁ% ﬂgc{pgrﬁ:'&aﬁé%{l rﬂeuni ver sal
tray 1.. The,p% r 1:5ES i f radl | i 81A,
tray L, TheapfaldePRaeR that e &EBF thesmbuiting Aig§PF6 oRAidNgPHdiRl ke

side of the cleat 31 is positioned intermediate two adjacent

mounting lugs 36 protruding from the opposite side of the cleat.

Similarly, each of the mounting lugs 36 protruding from each of the

side frame members 30a and 30b is positioned intermediate two

20 adjacent mounting lugs 36 protruding from the opposed cleat.

Formed between each pair of opposed cleats 31 and between each of

the side frame members 30a and 30b and the opposed cleats are

spaces for accommodating a multiplicity of IC carriers 34 in

juxtaposition. More specifically, each IC carrier 34 is

25  accommodated in one of an array of rectangular carrier
compartments 37 defined in each of said spaces, each compartment

37 including two staggered, obliquely opposed mounting lugs 36



14 JAN 2003 -11 unl oader section 8 at the ends thereof opposed in the
X-axis direction and extending in the Y-axis direction, a novable arm81 C
spanni ng and nounted at opposite ends on the pair of rails 81A 81 EngAszj
novenment in the Y-axis direction, and a novabl e head, not shown 5 nounted
on the novable arm 71 C for novenent tlgereal ong Iong| tudinally of the arm
that is, in the X-axis direction. The sorting operation in the unl oader
section 8 wi | | now be described. In the ICtester shown in Fig. 1 1, the
operation of sorting and transshipping tested ICs is performed with respect
to only io universal trays arranged adjacent to each of the first and
second posi {oeatedairidhesdiaperally epnasedae pamgesdOhithereompastmesti thiron A
are unlversal trays 1 a and %&3 Let it assu that_ classification
categories 1 QHUUQtéaﬁeds@K@ etw)her@mﬁaobﬁgatt-’rbﬁaswtaﬁa maginting

oniy the teligh 1eoneithe side dieresf shes Eaer‘?'@s?&tts%% éééﬁérB?iLéh"ﬂpAﬂims
and 15, ?L%@%ﬁ?p@ﬁ%‘ﬂ%@%%’wﬁ%ﬁ@%ﬁp -SSR BRRRgsain WRICH sHIERRIG T on
Cest trhy i COMhEssRate el S RhkPe e PR hEGdactn o X &7
ACSum ng. 1 naieb s 6 [CHATIENS RaRieaL Eag udif el it e EE¥T 1y &G °
uni ver sal tE%)éﬁth eatpierl3d. |3r SFAREN! Mt Wo hﬂﬂjr‘iﬁﬁgqgg g?gbﬁ é}‘ﬂel‘so the

categories 3 and 4 are picked up fromthe test tra second
position B, 3&)d transferred onto 2 5 the correspondi ng uni versal trays lc
and 1 d, respectively. Wile the sorting is being carried out at the second

position B, tlEackesf ICesaritieay 3% is gleidereried| Shapetdred skzé inHiasbeuter t o
t he unl oader section 8 14 JA~d ZU03 -12 and is stopped at the first

posi tipn A contoepara has dmlC ockedr38 ng theecehtenfolae coinsrwodatingran he
X-Y transport 81 required to _travel for the sorting operation can be
reduced by 1Gdevicentirenain. dEke shape abthe I€ poclmt 38 ofieachvG camsigdrt 81
's shared b%4t |hse dte\qgrrn%ggldgépgﬁgitnbogr? that of the IC device to be
accommodated therein. In the illustrated example the IC pocket 38
is in the shape of a generally square recess. The outer dimensions of
15  the IC carrier 34 are sized so as to be loosely fitted in the space
defined between the opposed mounting lugs 36 in the carrier
compartment 37. The IC carrier 34 has flanges at its opposed ends
adapted to rest on the corresponding mounting lugs 36, these flanges
being formed therethrough with mounting holes 39 for receiving
20 fasteners 35 therethrough and holes 40 for passing locating pins
therethrough.

Since the test tray 3 is exposed to a wide range of temperatures
from -55°C to +125°C in the constant temperature chamber 4, it is
required that the test tray 3 be constructed of a material capable of

25 withstanding a high temperature of, say, about 120°C and a low
temperature of, say, about -30°C. In this example, the rectangular

frame 30, the cleats 31 and the mounting lugs 36 are constructed of



(represented by the first and second positions A and B) and in which the
sorting operations are limted to the universal trays 1 a, 1 b and 1éJAN2%3
uni versal trays 1lc, 1d closest to the test tray stop positions A and B,
respectively. It is thus to be understood that this construction io permts
the overall processing time required f@r the sorting to be shortened,
despite the fact that the single X-Y transport 81 is used for the sorting
operation. It should be noted here that the number of universal trays 1
that can be installed at the universal tray set positions 12 in the i5

unl oader section 8 is |imted to four by the space available in this

exanpl e. Heateminum alleyew bile theclfociaskiamdd \shmada of igsHlaéngorted in
real tinme operation is Jimted to four categories 1 to 4 as noted above.
Wiile four EXNAH6LIGCEESI d general ly be sufficient to cover three
categories for s i

and IOM/;esppﬂgéﬁgggéﬁgéi %2%§;§ﬂ£Lﬁgg}%Ebnr{%tlegad%gbggﬁggjgth{egeggum

?22? éﬁoPérfﬁ?@ﬁﬁéﬁiﬁsﬁC&eT&@O&@e LRV uad L s Ble RBst WRR RN ghbe
| . NESE Ce .

the f oﬁﬁyctﬁf‘i%@?r é??t%?"fﬁ}? elnathe Fapm, oL &Rkl BifenEea ettt az

Chto the unidabRTRbENFY o BAF bt DoosBHI FARIEEFA|IS 7 A, BER obiPaEED ‘ol

doi ng that, ove%hh%:ﬁ?é’ﬁseé%igrf Z"ﬁtl‘i’e %d&eﬂﬁ’é‘%dpobgéﬁé@@ﬁtthwx-é’ﬂ% of

the universal trays positione e unl oader section 8 to the |1 C storage

section 11 fc@feéti@haﬁlﬂdféméﬁdm% lif theey + erisdaEition! atmeviable eragl7 1t ays
is effected in the course 5 of the sorting operation, the latter operation

woul d have stpalnmilh?tamd muatteduat oppiosite epdsammehe .pdioroft hadsr2zddei@, 1B n
this exanple a buffer section 6 is disposed between the stop positions A
and B tor tffortrasvemeryt i dhd Y+axisadisecbtion,cdind kemaviabde srwacgrrmssllown-

1d. The buffer section 6 is configured to tenporarily keep testeg ICs i o
bel ongi ng t éWehightisgknowat in dhe aﬁmm@efmd anPiskrand-place ead)may have a
capacity of accommpdati ng, say about tme?ty to thir%g | Cs and be equi pped
with a menoioudted on the mevableg@ime’ tatfegompvement tREERAPNG, | C pocket s

o Lo oSN ol B BR80T R S Wil
I S T R
e but et FAGARrOE MBS 1y AahRNCTI B AR 8501 o s e
tenmporarilyjKeffe XPakhe ditdd@bnSABhigthé®movable arm 71C.

The movable head has an IC pick-up pad (IC grasping member)
vertically movably mounted on its bottom surface. The movement of
the movable head in the X-Y-axis directions and the downward

20 movement of the pick-up pad bring the pick-up pad into abutment
with the ICs placed on the universal tray 1 at rest at the universal
tray set position 12 to attract and grasp them by vacuum suction,
for instance for transfer from the universal tray 1 to the test tray
3. The movable head may be provided with a plurality of, say, eight

25  pick-up pads so that eight ICs at a time may be transported from the
universal tray 1 to the test tray 3.

It is to be noted here that a position corrector 2 for correcting



may be scattered over a plurality of categories. In that case, it would be
required to transport as many universal trays as the nunber of categ%rgﬂﬁwm
at atime fromthe IC storage section 11 to the unl oader section 8.

|C carrier 34 holds an 18 in place with its |eads or pins PN exposed
downwardly as shown in Fig. 13. The te @\2 head 100 is provided with an IC
socket having contacts 101 extending uz rdly 14 JAN 2003 -14 fromthe
top surface thereof. The exposed pins PN of the IC are urged against the
contacts 101 of the IC socket to establish electrical connection between
the 1C and the socket. To this end, a pusher 103 for pushing and hol ding an
| C down is tio@mrienthtioa ohp(BItles;‘t of amel{d cahled spmsegunegocat@dsh the I1C
accommodated in an IC carrier 34 from above to br|n the ins PNinto

cont act vmtbettweetne'sh@unmeaﬂalWse&ms@fon&?_aﬁ mosétioadfer a
time with the tester head pends on,the nunmber of IC sock ts nted on
the tester thenesd.tray day g e ROPLION GREFRCEOKPY HIEGISELS HYCUEES i ed in
an array of 4 Ilneﬁéx 16 rows on a test traﬁES as, shown i

tﬂat '?, 16r¢lative t@%'@%ﬁ%‘%@rﬁ;é@t%u\{‘d"ﬁ@u %afsohaemfeawg@ére%h%%'r@ﬁch
1nes my bEnt edpkaudinads 356 dBIERERd tepedlifdunikyiof fofPelbs Bfefrred;
[T e i T bt BB ThEtelbsYek S6E eath, #@ﬁﬁi&gﬁﬂé*ﬁc%ﬁ 5

offeci ed onygagldeib ARG WRchaseésctibg faiourieBRpth 5 Whlch 1 eand

fourteenth each |ne by s I ng he test t tance

correspondi aaonn%Q;HeOVé@éséé-? Wﬁﬁée%ﬁ lﬁh% ]giap@rmyi mwéténgtrﬂsm HAGear e

carried out 1n the simlar manne Cs are t ed. The test
resul ts arepgepargesitiorfed®abativel td elaeh @mrebtheoksbgnmn%rbmctbez

I dentification nunber affixed to the test tray 3 and the I C nunbers
assi gned t othose laccuratedy pasitionetb|esretagyin dtiracxedpgainist the picloe

appreci ated that where thirty-two 2 5 |1 C sockets nmay be nounted on the
tester headupdgrads and trasisfenrad 4oetheetiest dvay 3.ethei weivensaditxay-¥ ésir 1 Cs
arranged in an array of 4 lines x 16 rows. 14 JAN 2003 -15
provided with recesses for holding ICs which are oversized as
compared to the size of ICs, resulting in wide variations in positions
of ICs stored in the universal tray 1. Consequently, if the ICs as such
15 were grasped by the pick-up pads and transferred directly to the
test tray 3, there might be some of them which could not be
successfully deposited into the IC storage recesses in the test tray
3. This is the reason for requiring the position corrector 2, as
described above which acts to array ICs as accurately as the array
20 of the IC storage recesses in the test tray 3.

The unloader section 8 is equipped with an X-Y transport 81 which
is identical in construction to the X-Y transport 71 provided for the
loader section 7. The X-Y transport 81 is mounted spanning the first
position A and the second position B and performs to transship the

25  tested ICs from the test tray 3 delivered out to the unloader section
8 onto the corresponding universal tray 1. The X-Y transport 81

comprises a pair of spaced parallel rails 81A, 81B mounted over the



The I C storage section 11 conprises two, in this exanple, |ICtobe-tested
storage racks (not shown) for accommobdati ng universal trays 1 Ioadeq JKP2W3
| Cs being tested and seven, in this exanple, tested-1C storage racks ?%o
shown) for accommodating universal 5 trays 1 |oaded with tested ICs sorted
out by categories on the basis of the tht results. The 1 Cto-be-tested
storage rack and tested-1C storage rack are configured to accomodat e
universal trays in the formof a stack. The universal trays 1 with ICs
under test carried thereon stored in the formof a stack in the

| C-to-be-tested storage i o rack are transported successively fromthe top
of the stackntaadéreséotider 8s&r therndswieereafneppased i thet¥saxid are
transferred fromthe universal trays 1 onto test trays 3 on standby in the
| oader sect dinectiofaarntd extendingcin theeltdsadirecticaye mvabluedatmsgbe- | C
storage i5 rack one of which is shown in Fig. 15 conprises a tray
supporting $pandirglapgdenoantedat: @ppaﬁaer@mgs]gnahheopam ad rails 8Bd ARB18Bm
and an el evator 52 disposed bel ow the tray supporting 1 so as to be

vertical ly Fuapovemerdignthed-axis &H%‘éﬁﬂm@nﬂih@r"@@‘f/auﬁi £ad, pphyphown
supporting frane 51 there are tored7ﬁgs supported a pQlurality of z o

uni ver sl _t MUNTECPBIREMMNARIR ARdt/h f%i’ﬁﬂvﬁwmﬁ}qr@é‘ll¢9§mvgd by the
S1A tray IGHOUSEHDAN Bhsherama: taRbi It thed-24S JIESEHENEEed above he
| C-t o- be- : - d f
o be- et et ARG OBEIABRp i LETS s Set T B IACHIWRE ol o1 o
Bt ovi ded ondreSriBd: SR Iel € 1ogrel SHbRid £53. A7) she Siheratlon bR ihRiAg ! <
uni versal tpay t%an’é@ﬁ&%ﬁi??ctéﬁwm’s i5SpEEORFhd Wi t RO et &Y ohly he

| C-to-be-tested stora k whereupon the elevator 52 i's actuated to lift

the unjyersahivépysl trasisrakemget hbdfaddnt eolearchest elestips aamd sedondo t hat
t he uppernost universal tray s may be engaged and grasped by the grasp

means of thpotsitipnsr ArenbBt . SPecéfichdyymreanged atnthefiast positian Aaded
with ICs belng tested has been transferred to the tray transport, the

el evat or 52uinsveéps@r erhyso Tatandiibyi bet ipassuimethabelassificatiosport is then
hori zontal |y noved to and stopped at a position underlying the io universal
tray set poShtegeries flrandhe awmassigned torthe universaldraysyl a @adsport has

its grasp neans releagse the universal tray.1 to allow it to drop jnto an
i medi at el yrﬁﬁﬁﬁFFWQﬂﬁy W’é‘jert}@etﬁﬂ 133 Ehalepredat m%&'rtsrtaﬁ%s&ﬁ?nlﬁavi ng

e ) Yot oBhuy 55, BRI RGP NSRS PholE o ERkedH, "
eoel Ve Nt HE (HRL R hnd SR BBt R R Sshat Wb e rsal,,
o st S ShA ! FeShanhBer! D18 8 rélt (Pe S bedS i Shen © =
respective $jswepssitibhax e beeaiddslesed df the ICs belonging to the
categories 1 and 2, the test tray is moved to the second position B.
20 Arranged at and in opposing relation to the second position B are
universal trays 1¢ and 1d. Assuming that classification categories
3 and 4 are allotted to these universal trays 1c and 1d, respectively,
the tested ICs belonging to the categories 3 and 4 are picked up from
the test tray 3 held at the second position B, and transferred onto
25 the corresponding universal trays 1c and 1d, respectively. While the
sorting is being carried out at the second position B, the next test

tray 3 is delivered from the exit chamber 5 to the unloader section 8



by the tray transport described above, the tray receivers and associ ated

el evators. Once one universal tray 1 has been fully filled, the univief JAN 2003
tray is lowered fromthe set position 12 by the elevator, and is
subsequently stored in the tray storage position 2 s assigned to that
particular tray by the tray transport;1§he |l ength of the testing tine (also
called neasuring tinme) required for thetlCtester to test 1Cs significantly
vari es dependi ng 14 JAN 2003 -17 upon the type of the I1C and the contents
of the test. Cenerally, one test takes about a few seconds to several tens
of mnutes as nmeasured after an IC carried into the testing section 42 as

| oaded on aan@dds stoppeachat therfinsbyapsition & dopreparation tor tle seckdg s In
testing I1Cs in the testing section 42, a relatively long tinme required per
a test nece@pefatieB.a corresponding tong waiting tine until an IC carried

into the soak_chanber 41 as | oaded on a test_tray gonmes up for testing in
the testing sdbEi @istapce hltth-P(atrawqrésmtrewlﬁeEﬁQpU@Merlg‘%ﬂwamsm

e L
e e R
serl ous O squyRbantol) thE {6 ARG BB BN 1d B) G e
norease { g 4B In@ TRt CAre i ¢ 1B IARVE! I 638t fon prRpUr ed)

in the testing sectl IS Ca si mul't anéous nedsur ehent

throughput yAiveFEArtralys! Ce) 1cHAI0RER, td BRE Rest FagostdpTbosifiohaeanuber of

| C sockets which can b€ nounted on a tester head, n turn inposes a

limt on thB, raspeasivaly. slitnid thosasshevmelerstodd that akdsmongtruovisrer of
ICs. In addition, an increase in simultaneous neasurenent throughput in

nunberi®f | @ermits whiecovetall @srocesséngntliten eegsiredafar the storairty wo el
require the nunber of 1Cs which can be handl ed by the transporting and
handl i ng negharienad,rdespitegthentact vhat dhepuingde 24-Yatearsspowr 81He usedier
section 7 a]ggr ttﬂg Suc;]rlt(i)r?georpesreagc'%(;no.n 8, 14 JAN 2003 -18
It should be noted here that the number of universal trays 1 that
can be installed at the universal tray set positions 12 in the
15 unloader section 8 is limited to four by the space available in this
example. Hence, the number of categories into which ICs can be
sorted in real time operation is limited to four categories 1 to 4 as
noted above. While four categories would generally be sufficient to
cover three categories for subclassifying "conforming articles" into
20 high, medium and low response speed elements in addition to one
category allotted to "non-conforming article," in some instances
there may be some among the tested ICs which do not belong to any
of these categories. Should there be found any tested ICs which
should be classified into a category other than the four categories, a
25  universal tray 1 assigned to the additional category should be taken
from the IC storage section 11 and be transported into the unloader

section 8 to store the ICs of the additional category. In doing that,



respectively. While the throughput in nunber of |1Cs depends on the
performance or throughput capacity of this transporting and handling
mechanism in the case that the testing tine is relatively |ong, t herleh JAN 2003
woul d be no particular problemif the throughput in nunber of 5 ICs was not
increased so much. In contrast, in thejgase that the testing time in the
testing section 42 is relatively short, failure to transport test trays to
the testing section 42 at high speed would involve a longer lost tine in

the testing operation in the testing section 42, resulting ini o
undesirably prolonging the working tine of the |IC tester. Accordingly, fast

oper ati on i st maplidr be negedacbte dsanspast anyeef ithe waivelsias Wraysrt her, it
is preferable that the nunber of test trays whjch can be stacked iH EQF
soak chanmbepositiopedaingthe umaader sestiondyto thedbustorage 88kEIGAId 5t to
make the 15 operation of the test tray transporting nmechanismonly to a
limted ext §ﬁ8’,’aQQ taﬁﬁﬁﬂ‘-requi re substantial cost to increase the operation

et ral codf e ieachmeat B MeVEN SR WRNens: U eaRtl B, b IS |
he tnr Sugngtiehe satfibg: BB FiuBhothe at L Rnsthtioh, NaldEA Fgdechan om
the  nr ougn ReTHPHEARERBE G réaeStpedl £3F: s Teasg TR, S phAtieRE

i nor easi ng_ by HAUIGH 6 s IWERBEeAlbd (eeh!treoild pstAohs AciREE! it

when the testing t testing section atively short,

i ncreasi ng the @st! ﬁa?“soézﬁd TRESHE8 RIS bRtPONANers tahs 19t 1&s ™Rl d
not lead to a significant enhancenent of efficiency. 14" JAId ?~n3 -19

DI SCLOSURE guffé&EseYRW GO Sohfifuredbi®eengpotddlypkeepniestadea@s on is to

provide an I C tester which is capable of reducing the tinme required before
conpl etoon beléngiey toa oatedorydftraeeldcuroenber eby enhance the

utilization ratio. A second object of the present invention is to provide
an | C tester viehuffecsapaition 6f mayahayeatcagacidyt of aggommoniating, ssayk
chanmber through the testing section to the exit chanber and which provides
about twenty to thirty ICs and be equipped with a memory portion
for storing the category of ICs placed in IC pockets of the buffer
section 6. The locations and category of the individual ICs
15 temporarily kept in the buffer section 6 are thus stored in the
memory portion. Between the sorting operations or upon the buffer
section 6 being filled with ICs, a universal tray for the category to
which the ICs kept in the buffer section belong is carried from the
IC storage section 11 to the unloader section 8 to receive the ICs. It
20 should be noted that ICs temporarily kept in the buffer section 6
may be scattered over a plurality of categories. In that case, it
would be required to transport as many universal trays as the
number of categories at a time from the IC storage section 11 to the
unloader section 8.
25 The IC carrier 34 holds an 18 in place with its leads or pins PN
exposed downwardly as shown in Fig. 13. The tester head 100 is

provided with an IC socket having contacts 101 extending upwardly



an enhanced si nul taneous neasurenent throughput in nunber of I1Cs. io A
third object of the present invention is to provide an IC tester Wmf:Q N
provi des an increased throughput in nunber of 1Cs through the | oader Aé 2003
unl oader sections to thereby shorten the tinme required before conpletion of
testing on all of the ICs to be testedigA fourth object of the present
I nvention is to provide a test tray i5 for use in an IC tester which
provides for transporting test trays fromthe soak chanber through the
testing section to the exit chanber in an efficient manner. In order to
acconplish the foregoi ng objects, according to a first aspect of the
present i nvéramothe tapswéaceothriecs: Ttesiexposest Py BNoobEharl&t ake of t he
type in which sem conductor devices, |oagded on a test tray, .are transported
to a testingreedtaghinahidhe cantacty &Qﬂd@gttge @eﬁpﬁ%@t\ﬁﬁi@éa@éﬁﬁd on the
test tray are tested and after ,conpletion af t testin recarried out
of the test ﬁﬁ@;}cg'é@@ﬁi&ﬂnﬁ%q‘%mweﬂbitﬁﬁ |§o??a§h8u§°gf&' hiobtoﬁ'isse ' 8he
test 2 s results m _conduct or Vi Ge testi ' Vi in
st 2 S Riehey T3 BB B S50 B NREPY Mlfals BRyea
trays |oaded P rRol S0 LU AGHEE TS fufst Bhé 1E°5ELMMmodateldth 2P - 20
carrier 34 from above to bring the pins PN into contact with the
tester head.
The number of ICs which may be tested at a time with the tester
head depends on the number of IC sockets mounted on the tester
10 head. By way of example, where sixty-four ICs are carried in an
array of 4 lines x 16 rows on a test tray 3 as shown in Fig. 14, 4 x 4,
that is, 16 IC sockets are arranged and mounted on the tester head
such that the ICs (shown as cross-hatched) in every fourth row in
each of the lines may be tested all at once. More specifically, in the
15 first test run the examination is conducted on sixteen ICs located in
the first, fifth, ninth and thirteenth rows in each line, the second
test run is effected on another sixteen ICs located in the second,
sixth, tenth and fourteenth rows in each line by shifting the test
tray 3 by a distance corresponding to one row of ICs, and the third
20 and fourth test runs are carried out in the similar manner until all
of the ICs are tested. The test results are stored in a memory with
the addresses determined by the identification number affixed to the
test tray 3 and the IC numbers assigned to the ICs contained in the
test tray, for example. It is to be appreciated that where thirty-two
25 IC sockets may be mounted on the tester head, only two test runs are
required to examine all sixty-four ICs arranged in an array of 4 lines

X 16 rows.



section. In a specific enbodinent, in addition to said transport paths for
transporting test trays |oaded with sem conductor devices to said tep;Umgzws
section, two transport paths are provided for transporting 5 test trays

| oaded with tested sem conductor devices out of said testing section after
conpletion of the testing in said tesga g section. By way of exanple, when
the sem conduct or device testing apparatus includes a tenperature stress
appl ying nmeans for applying i o a tenperature stress of a predeterm ned
tenperature to sem conductor devices; said testing section; a heat
removi ng/ col d renoving neans for renoving heat or cold from sem conduct or
devi ces havi ng hatergonage sestionnl $ adamipriseywoedni this examydey |Gem- on
for transferring and rel oadi ng sem conductor devices onto a i5 test tray;
and an unl ob¢etestedisdorage rasdsi (nolgshawndian agcorvnedatiog dohersadr
devices transported fromsaid testing section on the basis of the test
results, andrayen {eaded mitédr isiheingrtestednd sayeneimdis®xample,esting
section are |located_ in the back gé{tion of .said sem conductor device

testing appiPat@s-lthisterage dacksddlotshowsdtiosracermsapdatinodaRiversatt i on
Feati ng: sectlBKs EIR0sRa T Enton CoISPREHIN h BT At Tty aon BE5baa 'S n
transport - pariiereSErashl "TReEEhRr ERE 8 ol RpRTF Tt SRENERRepR 4
ai ¢ : Lvi ) . .
cecti on. vhenoLadh tank R B upiect 16 ARt AR e s ek i e 5
tzg03 -21 Se%m{‘ofa‘ﬁétégk.d #}f@hni@@%’dlng/a \ @wwwvwmm&e%&gat ed in
e back portion of said sem conductor device testing apparatus ile said
| oader sect tRBréHA sTAredun BRE¢brAPeFiLStREIR ih bRl KELtionbe-e8st@d stardge

tenperature stress applying neans, said testing 5 section, and said heat

renovi ng/ colrdckeamey trengpovted $uocessivai9rtropatthe e ofribel shertk to tthe
section of test tray transport path extending fromsaid tenperature stress

appl yi ng nedoader sexdion tAstherg shetlCerbeinghtestedeave itnghsfe kit edefmomnthe
nmeans. Said tenperature stress applying neans is provided with aio
vertical tramdigersahtrapsilsontonesguraystd sugtandbyimplthedoiaderoafeation
trays in the formof a stack with predeterm ned spaci ngs between successive
trays, and dach stage of said vertical transport mechanismfor supporting

Torall s 1k B 3he Rintoohoctasted StotaBe Tatk ahd Yested-IC Thrage
15 rack one of which is shown in Fig. 15 comprises a tray supporting
frame 51 open at the top and having an opening at the bottom, and an
elevator 52 disposed below the tray supporting frame 51 so as to be
vertically movable through the bottom opening thereof. In the tray
supporting frame 51 there are stored and supported a plurality of
20 universal trays 1 stacked one on another which are vertically moved
by the elevator 52 acting through the bottom opening of the tray
supporting frame 51.
A tray transport, although not shown in Fig. 11, is disposed above
the IC-to-be-tested storage racks and the tested-IC storage racks
25 for movement over the entire extent of those storage racks in the
direction of arrangement of the racks (in the X-axis direction). The

tray transport is provided onits bottom with grasp means for



i 5 successively fromsaid | oader section are placed on either the uppernost
or the | owernost test tray supporting stage of said vertical tranquq{,sza
mechani sm successively fromthe back side toward the front side of SM(ﬁ
stage with successive trays either arranged at predeterm ned small spacings
between adj acent trays or a o in abutnmpat with each other. Said heat
renmovi ng/ cold renoving neans i s provid wth a vertical transport
mechani sm configured to support a plurality of test trays in the formof a
stack with predeterm ned spaci ngs between successive trays, and each stage
of said vertical transport a 5 mechanismfor supporting test trays has a
space for agraspingnaiunivershlitsaytly dhetesty trangparidls moemedat@laural ity of
test trays introduced fromsaid testing section is placed as such on either
the 14 JApOgSNen-eeeupherltoto-he-testadatorage ra@Etwheéqumiprtbeti ng stage
of said vertjcal transport mechanism According to a second aspect of the
present invelaVakor P4 is aetuatathited it gheiwyvessal ﬁ@a)é‘i)ﬂa$%ﬂQ}@9(§intthé type

i ncluding a | oader sectjion for tr nsferhin and rel oadin .senicgnducﬁor
devi ces ont -4 0-Ba-tesiod skrage (Aflha3Rthat WPPBFMPSEAIRIVEGSAhETA6t i ng
tested sem condbct or devj cea on the 62%\5 of the test g Bul ts, and in which
seni comiuct B18YaRGi 18294 Q, 44 cgr@r?pgdt t 9r%ﬁ,5pam-,eqr}saﬂ 3 PtY&@¥ r om sai d

uni 1o 1 ondel ANForE: 1 S B et Pifefed CupSTL IRRBELR U ke
L1 anspor t cdPF I XES oA 1A BREH S ans FEMERP Ro R Ry b She' §RYAREF , 1y

bei ng sortedool |ARet8s KRFi$ ggggfnﬁﬂ v&&ﬁ&id@5¢ﬁ§ ﬁ@yfgﬂm@t thedevi ce

testing apparatus Is 15 provi Ich a plura port paths

are provi deflorizdiEalfeehbvad ab 48 stoppEdtdteagaitioruhderhangithe f rom sai d

unl oader section to said | oader section. According to a thi'rd aspect of the
presento i nvaniversali tray setipuwitiort 42 idevhedohdet iseg tipmwat athereothd eay ype
in which a o sem conductor devices, |oaded on a test tray, are transported
to a testintrawponhasdts graspsmaansniriense the undeergall trayoadedatiow he
test tray are tested and after conpletion of the testing, are carried out
of the testith§oshop mto aolimmediavelyeungdeshringdraytrageivies (nesi shawn).he
test results, a sem conductor device testing agrparat us is z 5 provided in

which a tesl Nerid@Yt EEANSRAKL haying Bhe uniMepork rﬁg)’ﬂe%'@'otad&dstmghﬁféamﬁh
nough to t IMESPUTRTHE Ippdsr secttud 7  Kpan, thé efeVaESF (RSt shown) s
15 moved upward from below the tray receiver having the universal
tray 1 placed thereon to lift up the universal tray 1 loaded with ICs
to be tested so that the universal tray 1 is held at the universal tray
set position 12.
In the unloader section 8 as well, four empty universal trays are
20 positioned and held at the respective universal tray set positions 12
by the tray transport described above, the tray receivers and
associated elevators. Once one universal tray 1 has been fully
filled, the universal tray is lowered from the set position 12 by the
elevator, and is subsequently stored in the tray storage position
25 assigned to that particular tray by the tray transport.
The length of the testing time (also called measuring time)

required for the IC tester to test ICs significantly varies depending



14 JAN 2003 -23 sinultaneously with said plurality of test trays juxtaposed
in a direction transverse to said test tray transport path. In a sp?%iji
enbodi ment, in addition to said transport path for transporting test ™ M§QM3
| oaded with sem conductor devices to said 5 testing section, a transport
path for transporting test trays |oadegzwi th tested sem conductor devices
out of said testing section after conpletion of the testing is a w dened
path broad enough to transport a plurality of test trays simultaneously
with said plurality of test trays juxtaposed in a direction transverse to
said i o test tray transport path. For exanple, when the sem conductor

devi ce t est upgndheatype ofithe [Candathe:cpatants of thectestappieyiargllyeomne f or
applying a tenperature stress of a predeterm ned tenperature to

seni conduct destidakessabaiit a feawsesgndscta savesahsans efnminutgedsd i 5

removi ng neans for repoving heat or cold from sem condyctor_device avi ng
under gone an’i%%ftuﬁeﬁ{ %gﬁoﬁf ?85]@ egrdediinga; the resting seetiopnd? As lqmgﬂri ng

f‘;‘QSt | ﬁhf’gﬁi et bighanddss BroSTe Skt cBokret B an Meadtkal’, ?Zﬁ'iéﬁr ted
17 T ST, AR 43 o ARG OB
sai d | oader rEa0leR P8 3° Gt AERESNAECE B SN R WA AR o2
f,ggﬂﬁt “repﬁttrileéﬁ |@PP4 pri 84 iﬂ?é%é‘?gaﬁ%lﬁrﬁﬁét'4ﬁgg§Q§5HQBaor§%' st ?ragﬁa.t

g/ col'd Tenovi'ng neans being located I'n fronf of sard testing section

and under neebh\e@hp fo wﬂhpswth@&es%mgis%éwdzpaheahr the0eHE R els?
transport a plurality of test trays 14 =JAN 2003 -24 sinmultaneously with

said plural itkyy araheportingymeddhtdrisasaded mot e sectd sint bpesutione ko said
test tray transport path I's provided in the section of test tray transport

pat h ext endaoddglifioontbei tumberesfatest traysts epptackgd imarhe soakahdmbst i ng
section. s Wien said tenperature stress applying neans, said testing
section, andlsaan heegrducstbvi ng/ col d rempvi ng nmeans are located in the back
portion of said sem conductor device testing apparatus while said | oader
section and sdilisulloyseieer,sesiisasa verydangdime toga through the deséant ure
emoving PLaiL8r Fheats Biadting fo 3poor utilizatlon Fatio of the expensive 16 °°'
tester and hence the serious disadvantage that the testing cost per
15 an IC is greatly an increased.
In order to alleviate this disadvantage, it is required to increase
the number of ICs which can be simultaneously tested (or measured)
in the testing section 42 (which is called simultaneous
measurement throughput in number of ICs). However, there is a
20 limit to the number of IC sockets which can be mounted on a tester
head, which in turn imposes a limit on the increase in simultaneous
measurement throughput in number of ICs.
In addition, an increase in simultaneous measurement throughput
in number of ICs in number of ICs for simultaneous measurement
25 would require the number of ICs which can be handled by the
transporting and handling mechanism including the X-Y transports 71

and 81 for the loader section 7 and the unloader section 8,



path broad enough to transport a plurality of test trays simultaneously
with said plurality of test trays juxtaposed in a direction transvesq gejinong
said test tray transport path is provided in the section of test tray
transport path extending fromsaid i 5 tenperature stress applying nmeans
via said testing section to heat rermy.{délg/col d renovi ng neans. Said
plurality of test trays juxtaposed in direction transverse to said test
tray transport path are in engagenent with each other. Said tenperature
stress applying neans is provided with a a o vertical transport mechani sm
configured to support a plurality of test trays in the formof a stack with
pr edet er ni negsp@ativeds. Mhilecthe tbreughpet in apgnbenefd&shdepands on the d
vertical transport nmechanismfor supporting test trays has a space for
acconmodat i pgréprmanee iarythoughputesapacisyof phig transpertdngtrand hapglisg
introduced a 5 successively fromsaid | oader section are placed on either

t he upper moBeGhanig|, isthesase: tat Ih%ie%ﬁkﬂ)ﬂmﬁg'sz%k?éi%ﬁf)éi@@grverti cal
transport nechani sm successively fromt back sid 4 JAN 2003, - 25
toward the FHeMR Woud be rg)apar@tca@ermpgf%r@c&ew &Erwi@ew H dytrapey of
engaged wi th. each other. Said heat renoving/cold renpoving neans is provided
with a VerticaWes bereaser30 SMWenti gured to support a plurality of 5

successi ve tr W LonRaSholn B LEEk that R TR F e A 3B RN o f or
i . . . qugﬂ' e | '
tsm:gsg'rtkngl %ggpi%agﬁ*@%ﬂ'?gﬁggpfﬁqf’uﬁ?ggosi |o'ln Hﬁoar&d#gr%ct'it n§t£?tatﬁ§5erse
to said tesgedfifyy sefoROAD PChiyN BpeeEULBHIA InTBAR chderadit Ginré iin are
§ 2HeH )
pl aced as such off either the uppernbst or the | owernost test tray

supporting gh@ges®ingdpératidn RRltherRRIN9G lseBRiGAY B Me AFERGling to a
fourth aspect of the present invention, in a sem conductor device testing

appar atus otintlesitally prodondimg thei workiregie¢imeeof the |Cotesteansferring and
rel oadi ng sem conductor devices onto a test tray, and an unl oader section

for receivi Agcardinghy, ifagtt@perationrisowqlicedrofdtive cest dmayhr anapiostiofg t he
test results, and in which sem conductor devices, |oaded on a test tray,
are transpomaghanism.s&iustherddrispceferahle thatethée mynker ofrtesiciraysshe z o
sem conduct or devices while | paded on the test tray are tested and after

conpl eti on WhiEheCar O skackad i theisank ehrowriutd dve dRk8&%es | oaded on said
Section.fol | SIBHCBGNHAGUGBr LoB OBl Tt Ak Baur Cort Romaks thesul ts,
o CoPAuCt BheiBoiFot ShLA8 OB, Pl dyTad MEBK-RpLOMNLFR Rutigar=
Wi sald pesteht'it RlouiaYeduif SULSTARTIFEOSE 1B iflcrEaLkthd bpBRAERS 1O
speed to nearly the maximal limit, providing the disadvantage of
rendering he initial cost of the entire IC tester very expensive. On
top of that, in order to transport test trays at high speed, it is
20 required to increase the throughput in number of ICs of the
transporting and handling mechanism including the X-Y transports 71
and 81. Notonly is it costly to increase the throughput in number of
ICs, but also is there naturally a limit to increasing the throughput
in number of ICs. It should also be noted that when the testing time
25 in the testing section 42 is relatively short, increasing the
simultaneous measurement throughput in number of ICs would not

lead to a significant enhancement of efficiency.



14 JAN 2003 -26 transport path is provided in the section of test tray
transport path extending from said unl oader section to said | oader 9@&9h@?m1
Said plurality of test trays juxtaposed in a direction transverse to sard" -
test tray transport path are in engagenent with each other. 5 According to
a fifth aspect of the present inventigﬂ%_in a sem conductor device testing
apparatus of the type in which sem conductor devices, |oaded on a test

tray, are transported to a testing section where the sem conductor devices
while | oaded on the test tray are tested and after conpletion of the
testing, are carried i o out of the testing section, followed by being
sorted out on the basis of the test results, a sem conductor device testing
apparatus is provided in which said test tray is generally of a rectangul ar
shape and iﬁ)lgﬁL&SUﬁE &t THEAINMVENRKNrt path for transporting test trays

| oaded wi th sem conductor devices to sajd testing section is a i5 w dened
path broad endu§ifsitoobjeek pérthespresantcirvaitian isetd proxidevand G kestey or
edge of said test, tray in front in the direction of trgvel of the . test

tray. In a Whigh iscahabie afreducingdie Tiene s dtired heleessamplation !

o ool dot L%‘?e%ﬁj@?@ﬁ?’aﬁ of; :é aééééfﬂ';%% ed@ﬁ%?ﬁ‘céﬁﬁ‘sﬁﬁﬂﬁ’i‘é&fﬁénirac’cﬁéﬁi ar
secti on aft 2?"*@39%“9&%@:%& of PR VERSTTs PR %ﬂ“ﬁit_te'ﬁrh

muj or cdge SER, i EABAH o traRSpRREg BERF SFRZSTYORL shEFad Patliel T
test tray. Eﬁfo@ig‘fﬁbeteét’ﬁﬁg §é&i§ﬁf’f‘o¢ﬂ%’%§<"iPfﬁzh‘éﬁYﬁéfaha%h% ﬁemﬂégg%

i ncludes a tenp ture s s applying nmeans for applying a
- 27 tenper ahiréndn@ss sihuft HE6ES PEANRErhBAPThAGUGRPLL I8 SHNMBRFH $FLITS.

devices; said testing section; a heat renoving/cold renoving neans for
removi ng heat Athoe dbfjeomafettiec prelseh Dinvvtioasi sheyiprovide eimgiih eegtéest in

said testing section; a |oader
which provides an increased throughput in number of ICs through the
loader and unloader sections to thereby shorten the time required
before completion of testing on all of the ICs to be tested.
A fourth object of the present invention is to provide a test tray
15 for use in an IC tester which provides for transporting test trays
from the soak chamber through the testing section to the exit
chamber in an efficient manner.
In order to accomplish the foregoing objects, according to a first
aspect of the present invention, in a semiconductor device testing
20 apparatus of the type in which semiconductor devices, loaded on a
test tray, are transported to a testing section where the
semiconductor devices while loaded on the test tray are tested and
after completion of the testing, are carried out of the testing
section, followed by being sorted out on the basis of the test
25 results, a semiconductor device testing apparatus is provided in
which a plurality of transport paths are provided for transporting

test trays loaded with semiconductor devices to said testing



5 section for transferring and rel oadi ng sem conduct or devices onto a test
tray; and an unl oader section for receiving and sorting tested 14 JAN 2003
sem conductor devices transported fromsaid testing section on the basis of
the test results, and when said tenperature stress applying nmeans and said
testing section are located in the bagg portion of io said sem conductor
device testing apparatus while said |lo ger section and sai d unl oader
section are located in front of said tenperature stress applying neans and
said testing section, said heat renoving/cold renoving neans being | ocated
in front of said testing section and underneath said unl oader section, said
wi dened i 5Sp&at®rbroad enough to transport the rectangular test tray wth
the major edge of said test tray in front in the direction of travel of the
test tray is pRAVSPECIfic embedimensh ipraddiion ity saidispasporapatisfendi ng
fromsaid tenperature stress ap ing, means to said testi .section., 2 o
Wien sai d téma@wegsﬁ%sr%\ﬁg%d@ Mathese BiFanauGERR geSieer 5o, Stk sai d

Lo e, s s ST Ry s S bR O A

moane. - Sai atPeLt AYSJodaReti b, 1okl SEmichial CEREURMES Y8R,
Cray v ih o« hEShEEPeERidh aFPEECRRMERIF 4 FHE RESKd o RIS . G

travel of tR@ctign.4 —aN zoo3 -28 test tray is provided in the section of
test tray transport path extending fromsaid tenperature stress applying

means via sai By §edy 0F Sesnpte, hetttie SEMICOHY Ao deviRe féstTRgns. | n

this case, two “or plurality of rectangular test trays are 5 transported
at a tinme se@pparhyusiihblides mriampedgtud sepeds Qifppﬂy!rg; hesand foy applyfrigont

inthe direction of travel of the test tray along said test tray transport
path. $ai d Getgraparatersstesss afpd predeteaminged tempedetunre td a verti cal
transport nechani smconfigured to support a plurality of i o test trays in
t he form of semsicacidudtior ge eidess said de sepag isent bl admatsmmeséngécolcgys,
and each stage of said vertical transport nmechanismfor supporting test
trays has arepméngomesnsofensamaxing hgat ariaolddirone semiconductar row with
the maj or edge .of each of %i%g test trays ingjront in the direﬁ%#gn of

travel of tKEeUe8s havipginderoenesatest in, sgig feating seatios 3 &hi d
| oader sectign..A ?I¥rali%¥ of. test ,trays i ntroduced succes ivelg fr.omsaid
| oader sect Pt TBY S ansteRtiog: andl cefdading, sPOUEOagUCIer deviges pntg 2
verti A ¢ r ARSEATEY nalRLA I8 BEPERE S FokirR PR ahiariREedteE e
in a direct is@miRdmARAdT d&Viced tranhisPoreél Bmsaid testing section on the
basis of the test results, and when said temperature stress applying
means and said testing section are located in the back portion of
said semiconductor device testing apparatus while said loader
20  section and said unloader section are located in front of said
temperature stress applying means and said testing section, said
heat removing/cold removing means being located in front of said
testing section and underneath said unloader section, two transport
paths are provided in the section of test tray transport path
25 extending from said temperature stress applying means to said
testing section.

When said temperature stress applying means, said testing



I ntroduction while said |ast introduced test tray is retained as it has
been introduced fromsaid | oader section, whereby said plurality of 4t dt2003
trays except said last introduced test tray are delivered through the
outl et of said tenperature stress applying neans with a 5 predeterm ned
smal | spacings between adjacent trays _g4.in abutment with each other, and
pl aced on either the uppernost or the owernobst test tray supporting stage
of said vertical transport 14 JAN TOO03 -29 nmechanismin juxtaposition in
a row. Said heat renoving/cold renoving nmeans is provided with a verti cal
transport mechani smconfigured to support a plurality of test trays jn the
formof a sseckiontangsaidthaat FRMoyREG/ 6okl B HOVIREMEaBE & lpcategdyi® and
each stage of said vertjcal transport nechanismfor su Portin test trays
&ior device EgSting: AP

has a spacethebapcBRibiga Phgaid marpian Tt @8YIGE 1 Bt or edge
Cray. A pl usgél)ii??;ﬁ;%h loadler %Qz&%ﬂénéﬁéiﬁ i éﬁ%&'@?ﬁ”@tﬁéﬂf&%ﬁ@iﬁg@&?ﬁe el
Cost tray SiEonf B pd BT auifeStbrEs AntTy MR EAEHE ik REtifYaccor ai
test tray su | : ] : t= a Accordi ng
testi ng® appaPleiofnd 2R termBlRRYY 01, L IGE MERARFE H VG, SrRtisifort g
Sect] on for PRARERBRAVIRI fiFthe Sectian Y fodt LR thamiport path U o s s

of the test exegililfy £Pofh saidhbrbeareritesaraglslyingmeapadad dida test

tray, are transpor rom sail oader section to sting section wher e

the sem conguggtitig dertias toda im@%gncbtwréﬁwvmganeahg. tested and a o
after conpletion of the testing, said tested sem conductor devices | oaded

on sai d test tSaiyg temperatapostedss rapplyaig mesns g previded withsai d

unl oader section, followed by being sorted out on the basis of the test
resul t§¢0 a vertwealduanspardvines haessimeoonfigaraduto seppostadeliriahitynoth a

wi dened path broad enough to transport a 2 s rectangular test tray with the
maj or edge &estdiraysdst the forimof aatack with predetersningd spagIgof the
test tray iinrovided in the section of test tray tragsport p?th ext endi ng
from sai d uRESWAREN SHECESARIVS trays, an emgsstaﬂﬁ of said vertical transport

mechanism for supporting test trays has a space for accommodating
a plurality of test trays. A plurality of test trays introduced

15 successively from said loader section are placed on either the
uppermost or the lowermost test tray supporting stage of said
vertical transport mechanism successively from the back side
toward the front side of said stage with successive trays either
arranged at predetermined small spacings between adjacent trays or

20 in abutment with each other.

Said heat removing/cold removing means is provided with a
vertical transport mechanism configured to support a plurality of
test trays in the form of a stack with predetermined spacings
between successive trays, and each stage of said vertical transport

25 mechanism for supporting test trays has a space for accommodating
a plurality of test trays such that a plurality of test trays

introduced from said testing section is placed as such on either the



said | oader section. In this case as well, two or a plurality of
rectangul ar test trays are transported at a tinme serially with the ﬂyLﬂpZ%S
edge of each of said test trays in front in the direction of travel of the
test tray s along said test tray transport path. According to a seventh
aspect of the present invention, in a_zg_m’ conductor device testing
apparatus of the type in which sem condlictor devices, |oaded on a test

tray, are transported to a testing section where the sem conductor devices
while | oaded on the io test tray are tested and after conpletion of the
testing, are carried out of the testing section, followed by being sorted
out on the bppesmost e thedowermbst,tes tsraiycompportingdhaigecof said ng
apparatus is provided in which a vertical transport nechanismconfigured to
support a phersidalytrenspest meahanismthe formof a stack with i5

predet erm ned spaci ngs between successive trays is {)rovi ded in a constant

t enper at ure cHseeerdibgntanrsaceng asppet afuihe present Unyentiag, Mzhs for
applying a tenperature stress of a, predeterm ned, tenperatur 0

S conduct SEMMEANALS R ABACE 1RSHndARRABTYA OT:tith tYPEJBCHIDG @ ver ti cal

b TR RBE o JRAPO Blad g o R e BRI s,

ey e TUEpRRSPYELY LS9TARA T rLfutel SebRBH FALPEGELR BiSeriing o

o ! SHELRS SN 09 SETIGT NS LR 18 R Rrkesbalie
g and sorting tested sem conductor

devi ces on mﬁcméﬁ]ieanah%tbggﬂmegﬁ) Fg%déi‘@n%ﬁggggrﬁgjl Qré‘%@ﬁ'%?éﬂféd on

and unl oader section is provi 14 JAN vertica

transport MEEhRNSEMH ¢@aHEBYeedidP tBUPREEting PeLtidn Whete tifst trays in the
formof a stack wth predeterm ned spaci ngs between successive trays, each

stage of sakeémieorndualtdrrdevigest wintiehfoadea foor thrupest ttray drestestealyandavi ng
a space for 5 accommopdating one test tray. In an alternative enbodi nent,
sai d sem coadter @onipleétientafsthedespivay,asaid testeteseimicondastar deadees
section for transferring and rel oading sem conduct or devices onto a test
tray and anloadeddyr ssittesh tray arectiansppriad from isagdttesting sectiamdact or
Secti on andSaifl GHEAEEARTHON o POWERBYPEIGSORad HE O ik paiS of
Stack w th SPECEE: e skSs AreemicoBRiGERn dbyice S8t d ARparauinls st age of
said verti C?)'robf@@& RR r\kh@ﬁ%@ilﬁgl{t@; o?‘{?gﬂ%bb?@ pta%ﬁ% atrreaE;?ovided in the
section of test tray transport path extending from said unloader
section to said loader section.
According to a third aspect of the present invention, in a
semiconductor device testing apparatus of the type in which
20 semiconductor devices, loaded on a test tray, are transported to a
testing section where the semiconductor devices while loaded on the
test tray are tested and after completion of the testing, are carried
out of the testing section, followed by being sorted out on the basis
of the test results, a semiconductor device testing apparatus is
25 provided in which a test tray transport path for transporting test
trays loaded with semiconductor devices to said testing section is a

widened path broad enough to transport a plurality of test trays



i 5 having a space for accommodating a plurality of test trays. In a1
specific enbodi nent, a tester head is nounted on the top of said cons‘@&mm3
tenperature chanber, and when a plurality of test trays placed on each test
tray supporting stage are raised up to the uppernost test tray supporting
stage by said vertical transport z o s hanismin said constant tenperature
chanber, a predeterm ned nunber of senTconductor devices out of the

sem conduct or devices | oaded on said plurality of test trays on the
uppernost test tray supporting stage are electrically connectable with a
devi ce socket npunted on said tester head, with said device socket facing 2
5 downwar dl gimekianeoushi withasaid pluradifypof ties§ trays juxdgpesesdadindaverti cal
transport nechanismin said constant tenperature chanber has a ~ 4 J AH
2003 - 32 spétegidpndyansvedsei tysaidrestitray eanspertaiPs in a row as said

test tray trays are ingroduced,fromsaid, |l oader section. Said plurality of
test trays i n%&ﬁ@&?'i'@c@ digent, Apnaddition Gﬁﬁ'dsgcﬁnﬁﬂp@rfga% E‘E’éd,

cxcept (he aslsaairRtueed etk ol OOA S aEdadubls; URSALADR gl e,
oL v by Bel % SBLLUSE o PARSASE Y fbDaParlsbBEHDELLASERERYA b

rorained o) e e B IEBRUET GO 82 o 6P Selg S8 R ekt T AFESE"
2o sonduct grdglien dEHAE1eSERRY R UuMEHLATh i BhUBRA: {111 anc

conprising grg @f@ﬁ'p?‘lrurfaﬂi%yeof‘Qéb@&rQS'@ imdleaneBrasy withdggrl formed with
recess neans and the other of the 15 opposite edges formed wth protrusion

neans, saidpigsality afstést eayfjestadosed thrabirectioh wansverbertobyaigki d
protrusion neans of one of said test trays being engaged with said recess

means b antesbdraynraoispoat gpathst trays. According to a ninth aspect of
the present invention, test trays a o useful with said sem conductor device
testing appar &arseyampldewhen the sefroicanydur tori devigedt e stinghaprakadus of t he
invention are provided, each of said test trays conprising a rectangul ar
frame havi ninehslas attampppatiees tirss appdyingethaanshf i appdying angagenent
protrusion neans and the other_of the opposite ed%Fs rovided with recess
25 means, sAPHRYATWESIess ofa MQS&@ Pﬂ/‘nﬁgi HIPPerature tach ot her by said
engagenent prot.rusion nmeapns .of one.of said test.tra bei ng_engaged w th
sard r ecess SRANGEHARILIET ePesnaaif 1e3ting s8E tiariyd hedt rEaURE cold
15 removing means for removing heat or cold from semiconductor
devices having undergone a test in said testing section; a loader
section for transferring and reloading semiconductor devices onto a
test tray; and an unloader section for receiving and sorting tested
semiconductor devices transported from said testing section on the
20 basis of the test results, and when said temperature stress applying
means and said testing section are located in the back portion of
said semiconductor device testing apparatus while said loader
section and said unloader section are located in front of said
temperature stress applying means and said testing section, said
25 heat removing/cold removing means being located in front of said
testing section and underneath said unloader section, said widened

path broad enough to transport a plurality of test trays



14 JAN ~n~,j -33 According to a tenth aspect of the present invention, a
sem conduct or device testing apparatus is provided in which a pl atﬁ I 'AE%U
menber is used, said plate-like nmenber having a pair of openings f ﬁr’ge M
juxtaposition at a predeterm ned spacing 5 therebetween for acconmodati ng
two test trays, one fitted in each of _le_id openi ngs, so that the two test
trays in unison wth said plate-Ilike nenber nay be transported al ong said
test tray transport path. i o BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
plan view illustrating the general construction of a first enbodi ment of
the sem conductor device testing apparatus according to the present
i nvention; Eimultaneously withisavd plurality ohgestdrgysduatapesedriic@i on of a
I s second enbodi ment of the sem conductor device testing apparatus .
accor di ng t diteetiphetr@msviersenta said tegt tray tapnspers path igrprovided in
representations ill ust rfati nfq t he functi onal ) )
the section of test tray transport path extending from said
temperature stress applying means to said testing section.
5 When said temperature stress applying means, said testing
section, and said heat removing/cold removing means are located in
the back portion of said semiconductor device testing apparatus
while said loader section and said unloader section are located in
front of said temperature stress applying means, said testing
10 section, and said heat removing/cold removing means, said widened
path broad enough to transport a plurality of test trays
simultaneously with said plurality of test trays juxtaposed in a
direction transverse to said test tray transport path is provided in
the section of test tray transport path extending from said
15 temperature stress applying means via said testing section to heat
removing/cold removing means.
Said plurality of test trays juxtaposed in a direction transverse
to said test tray transport path are in engagement with each other.
Said temperature stress applying means is provided with a
20 vertical transport mechanism configured to support a plurality of
test trays in the form of a stack with predetermined spacings
between successive trays, and each stage of said vertical transport
mechanism for supporting test trays has a space for accommodating
a plurality of two test trays. A plurality of test trays introduced
25  successively from said loader section are placed on either the
uppermost or the lowermost test tray supporting stage of said

vertical transport mechanism successively from the back side



advant ages of the sem conductor device testing apparatus of the second
enbodi nent shown in Fig. 2; a o Fig. 4 is a plan view illustrating TD%AN2M3
general construction of a third enbodi nent of the sem conductor device
testing apparatus according to the present invention; Fig. 5is a plan view
illustrating the engagenment nmeans for _gngaging two test trays with each
other to integrally join thema 5 together; Fig. 6 is a representation
illustrating one exanple of guide nenbers of a transport for transporting
two test trays in integrally 14 JAN 2003 -34 joined state, Fig. 6A being
a plan view and Fig. 6B bei;ima side view as seen fromthe left side of
Fig. 6 A Ftgward thexfrapt sidetcft said stagaswithi suceessiver tryemprtegraliye
engagenment neans for engaging two test trays with each other to 5
integral |y pogagedemithFegchothesing a plan view, Figs. 7B, 7C and 7D being
perspective views, respectively and Fig. .7E being a cross )
Said heat removing/cold removing means is provided with a
vertical transport mechanism configured to support a plurality of
5 test trays in the form of a stack with predetermined spacings
between successive trays, and each stage of said vertical transport
mechanism for supporting test trays has a space for accommodating
a plurality of test trays. A plurality of test trays in juxtaposition
in a direction transverse to said test tray transport path introduced
10 from said loader section are placed as such on either the uppermost
or the lowermost test tray supporting stage of said vertical
transport mechanism.
According to a fourth aspect of the present invention, in a
semiconductor device testing apparatus of the type including a
15 loader section for transferring and reloading semiconductor devices
onto a test tray, and an unloader section for receiving and sorting
tested semiconductor devices on the basis of the test results, and in
which semiconductor devices, loaded on a test tray, are transported
from said loader section to a testing section where the
20 semiconductor devices while loaded on the test tray are tested and
after completion of the testing, said tested semiconductor devices
loaded on said test tray are transported from said testing section to
said unloader section, followed by being sorted out on the basis of
the test results, a semiconductor device testing apparatus is
25 provided in which a widened path broad enough to transport a
plurality of test trays simultaneously with said plurality of test

trays juxtaposed in a direction transverse to said test tray



sectional view of Fig. 7D taken along the line 7E-7E ; Fig. 8 is a
perspective view illustrating the general constructlon of a fifth

enbodi ment of the sem conductor device testing apparatus i o accord”'lg]AN(ZUU3
the present invention; Fig. 9 is a plan view, partly in a perspective view,
illustrating the general construction Qé a sixth enbodi mrent of the

seni conduct or devi ce testing apparatus<according to the present invention;
Fig. 10 is a front view of the sem conductor device testing i 5 apparatus
of the sixth enbodi ment shown in Fig. 9 with the constant tenperature
chanmber section shown in a cross-sectional view, Fig. 11 is a plan view

i |l ustrati ngrarrspgenpath ispravidediinnthe sentnmxarfrﬂj&stdfrayh‘ermpmmtpam’fm
sem conduct or device testing apparatus; Fig. 12 is an expl oded perspective
view i | | ust exténdingéramosaichsn mebaeotlmtemueadfertmm@m tray for
use with the sem conductor device testing apparatus; Fig. 13 is an enlarged
cross- sect i on&laidi plunalitys of desidraxs juaaposed nmacdireﬁ‘élqrt:tmveﬁ&,est
stored in the test trag shown in Fig. 1 1 is in electrical ,conn ctlon with

the tester He&@idatestiay ic_nan%p@rtppath Aarevin engggemanxg/vtm eFCARhET- whi ch
the | CS5 st Ore%‘écnor%hﬁsstto Erﬁ}/tﬁra%psé%@ efc%ﬁg ptr%ste% mvghtlon ina

semiconductor device testing apparatus of the type in which
semiconductor devices, loaded on a test tray, are transported to a
testing section where the semiconductor devices while loaded on the
test tray are tested and after completion of the testing, are carried

10 out of the testing section, followed by being sorted out on the basis
of the test results, a semiconductor device testing apparatus is
provided in which said test tray is generally of a rectangular shape
and in which a test tray transport path for transporting test trays
loaded with semiconductor devices to said testing section is a

15  widened path broad enough to transport said rectangular test tray
with the major edge of said test tray in front in the direction of
travel of the test tray.

In a specific embodiment, in addition to said transport path for

transporting rectangular test trays loaded with semiconductor

20  devices to said testing section, a transport path for transporting a
rectangular test tray loaded with tested semiconductor devices out
of said testing section after completion of the testing in said
testing section is a widened path broad enough to transport the
rectangular test tray with the major edge of said test tray in front

25 in the direction of travel of the test tray.

For example, when the semiconductor device testing apparatus

includes a temperature stress applying means for applying a



Fig. 15 is a perspective viewillustrating the construction of an IC 14
JAN 2003 -35 storage rack for use wth the sem conductor device testing
apparatus shown in Fig. 11. BEST MODES FOR CARRYI NG OUT THE | NVENTkQANS003
Fig. 1 shows the general construction of the sem conductor device testing
apparatus of a first enbodi nent accordk g to the present invention. Since
as in the foregoing description of thée ZTior art exanple the present
invention in the first enbodi ment as well as in the other enbodinents is
described with reference to ICs which 1 o are typical of sem conductor
devi ces, the sem conductor device testing apparatus wi | | be sinply
referred totempeTateseatressedhafpredetermined, tampesatukent® shown in Fig. 1
corresponding to those of Fig. 11 are designated by the sanme reference
numer al s andemicongictos deicess saiddisting sestion;sa heatgamewingfeeld i s
Like the IC tester shown in Fig. 11, the IC tester of the present invention
as il ustraremaving geans &orsemayingdeatcar coid faoabaeMIGONANGIOF at ur e
chanmber 4 iacludin a.soak chamber 41 and a %fStinﬁ secti,on 42, apd an exit
iEL g

ngvn\})ﬁ(; (5r2f Sr\/ﬁ?ﬁ% o] dlrshg)rtj-rlxi gpg‘ﬁaetttgismr: 0 he]r;%ﬁ: insnea%tr:gnf\fg(r?q orrt ihgn of

the 1 Ct est PEHY £8r Fansierdng, mf tftadine ﬁgm@e}aﬁupﬁoeﬁm@? PR he

5" The | oaabrStabel oaRtan UlbilefseERHH fAETECRIMD LAl My dTAgESted Crer
wni | the ustouEEREUctor e ratispsted Trof, SR reRtind RRERn oy

tested 1Cs Mt diotte RESE redilt&lamd vithén lsaidl defieParlite ¢iediolppiAngxi ¢

chanber 5 subsequently to being tested in the t’in

section 42 piesfs apANSsiRNtes BMRESEEHDA ShaNbested T afet back pYrtigrmif3 to

the universal tray. Further, in the forefront of the IC tester there is
| ocat eth a staidgemianductor devicet taemgguanbparasab wihdles shiddedddrwith I Cs

to be tested and universal trays 1 |oade
section and said unloader section are located in front of said
temperature stress applying means and said testing section, said
heat removing/cold removing means being located in front of said
testing section and underneath said unloader section, said widened

15 path broad enough to transport the rectangular test tray with the
major edge of said test tray in front in the direction of travel of the
test tray is provided in the section of test tray transport path
extending from said temperature stress applying means to said
testing section.

20 When said temperature stress applying means, said testing
section, and said heat removing/cold removing means are located in
the back portion of said semiconductor device testing apparatus
while said loader section and said unloader section are located in
front of said temperature stress applying means, said testing

25 section, and said heat removing/cold removing means, said widened
path broad enough to transport the rectangular test tray with the

major edge of said test tray in front in the direction of travel of the



5 wth ICs already tested and sorted. Mre specifically, the soak chanber
41, the testing section 42, and the exit chanber 5 are arranged in the
order naned fromleft toright in the X-axis direction in the draw Hd',JAaangj
t he | oader section 7 and the unl oader section 8 are located in front of the
soak chanber i o 41 of the constant tegperature chanmber 4 and in front of
the exit chanber 5, respectively. Accordingly, as in the conventional IC
tester, the test tray 3 is delivered into the constant tenperature chanber
4 in the direction (upward-downward direction as viewed in the draw ng
which is referred to as Y-axis direction herein) which is 15 perpendi cul ar
to the diretesbrirax-isxpeoidedcin the seetion of testhbrayob@ansROReRath from t he
unl oader section 8 to the | pader section 7. Fromthe constant tenperature
chanber 4, ex&ending frem saidtaguierature v&reas ARPlYMQ means ¥4 S dwhi ch i s
perpendicular to the djrection in which it has been introduced fromthe

| oader sect tBAtING BEREIQNSEO heat 'FQ'VBHMW%QW?"WQNMQ MEaR%e test tray 3 is

delivered out ,in the direction which

e e R e S DA
a ?eﬁgi %ﬁjﬁhriﬁgéé&%éfga%dfuﬁ%eﬁiéﬂ&h\@ibﬁr@%&h@%&?ﬁbﬁ8}?%4%@%9@ been

transpor ted PRLTARS i STar Se fipsCRTL0F L8V Al at et TEs &7 BIof8Y, ° e
m nor edgessgﬁdtﬂ&ttféyo%,a%@qﬂg? #$gd in the 14 JAN 2003 -37 novenent;

during the transport er section 7 to the constant tenperature

chamber 4 the gt tdmperadtife 38rass b piny Meard 4 ﬁomeu veidfeai n the

front; in transit fromthe constant tenperature chanber 4 to the exit

chanber 5 th@rttﬁ@éltrraEnSp’bﬁt&n@cmvﬁﬁnv\étbhfiﬁh@edtﬁm%upi)oitta uratitgdges; and
then the test tray 3 is transported fromthe exit chanber to the unl oader

secti ono 8 witebttiraystinetheforsofre stacldgdthi pradetdrmined dpaciswsk chanber
41 of the constant tenperature chanber 4 is designed for applying
t enper at ur e bettwearresuctessivetrays, angreadh staganed saidhverticalvtrangred: ur e
on I Cs under test |oaded on a test tray 3 in the | oader section 7 while the
testing sectn@ahanissn firfesupPEItANg tesipdayisunas ahspacs fariaccosemadatingr
executing el ecfri (ial tgsts on the I Cs under .the predeterm nefd t enper at.ure
stress i npofeBlUnalitye0f RS tHANSN arow W iktukhe raaley edae P pach &f $3
| oaded with_tenperature,stress of. ei t.her predet erm ned high aor | o
t emper at ur o tPALIGAY S BER 1 Ehe piregtifof 2Vl b Benfe st ds At
testing,.secti r i iy S . fe e chanber 4
capabl &5 of  SeShdANE Mo RRERR oty BubB AR Yo g R A AL 0P
tenperaturetest trays introduced successively from said loader section are

placed, except the last introduced test tray, onto either the

uppermost or the lowermost test tray supporting stage of said

vertical transport mechanism, followed by being delivered

20 successively in a direction perpendicular to the direction of

introduction while said last introduced test tray is retained as it

has been introduced from said loader section, whereby said plurality

of test trays except said last introduced test tray are delivered

through the outlet of said temperature stress applying means with

25 predetermined small spacings between adjacent trays orin
abutment with each other, and placed on either the uppermost or the

lowermost test tray supporting stage of said vertical transport



a o The exit chanber 5 is designed for relieving tested ICs of heat or cold
to restore themto the outside tenperature (roomtenperature). That is, the
exit chanber 5 cools the ICs with forced air down to the room tenpenat JxNe2003
if the ICs under test were |loaded with a high tenperature stress on the
order of 120 C, for exanple in the soa_bgg 5 chanber 41. If the I Cs under
test had a | ow tenperature on the order of -30 C applied thereto in the
soak chanber 41, the exit chanber 5 heats themw th heated air or a heater
back to a 14 JAN 2003 -38 tenperature at which no condensati on occurs.
The unl oader section 8 is configured to sort tested ICs placed on a test
tray by cat &ae€hapisdn inhjgxiapasition He ade@W. of the test results and | oad
them on the correspondi ng universal trays. In this exanp]e,.s . the unloader
section 8 is cuhd Baagdemp\ﬁng\/midfrsmgvmgpme@rtse@ Proyige Wit Ntaw
positions A and.B The I Cs on the test tra¥.s 3 atc()gged at. the fir§tt 8 sition
A and the s¥E&HCPLETANTRPME MechadisRuCONtigNAeE dHAUPREN AL R USRI YOt est

o s RS B X RS e SBHE s o
o Ol .0 BB ATVBREL LR
convent onamEn RiAToH A3 ARBCTIIH Y has o SpSBETcI oy ookt
3 is noved ia”?ﬂucdli bticdd Wifﬁ%ﬁ@ﬁfbg@@%%of%dfpéﬁ%hiéet@%it?“ 7

sequentially through the soak Chanber 41 and the sting section 42 in the

const ant tews¥§tinrﬁo¢hairﬂ)ehe‘6iré@ﬁowa tegagber the eext thny . un phaerlity

section 8. In this path of circulating travel, there are di'sposed a

predet er m nef test trayesedialigdnttodysed fronchaid tosder sesitical grepladedn
the directions as indicated by thick cross-hatched arrows in Fig. 1 by a

test ttay tasnspohton either thd uppermasidonthe lowermeoshiestitsay as will be
appreciated fromFig. 1, the depth (length in the Y-axis direction) of the
constant 2 SUpRRISing stageihdeld yeshicalHsasgporemaebanisms expanded as
conpared to the <E)ri r art |1C tester b%/ ? Eli mensi on correspondi ng

appr oxi mat el y AGCOMENG txavaixdd asRedt of dngt prasenthibiviarddenetyd) of

semiconductor device testing apparatus of the type including a
loader section for transferring and reloading semiconductor devices

15 onto a test tray, and an unloader section for receiving and sorting
tested semiconductor devices on the basis of the test results, and in
which semiconductor devices, loaded on a test tray, are transported
from said loader section to a testing section where the
semiconductor devices while loaded on the test tray are tested and

20 after completion of the testing, said tested semiconductor devices
loaded on said test tray are transported from said testing section to
said unloader section, followed by being sorted out on the basis of
the test results, a semiconductor device testing apparatus is
provided in which a widened path broad enough to transport a

25 rectangular test tray with the major edge of said test tray in front
in the direction of travel of the test tray is provided in the section

of test tray transport path extending from said unloader section to



14 JAN 2003 -39 the rectangular test tray 3, and there are provided two
generally parallel paths of transport for test trays 3 extending 14 JAN 2003
successively through the soak chanmber 41 and the testing section 42 in ehe
constant tenperature chanber 4 and then through the exit chanber 5 s so

that two test trays 3 as shown may be_ggnultaneously transported al ong the

two paths of transport. In this case, e total width (length in the Y-axis

direction) of the two paths of transport is approximately equal to the sum
of transverse widths of two test trays, so that provision of two paths of
transport increases the i o depth (length in the Y-axis direction) of the

| C tester oshid bgadediseetdon correspondi ng approximately to the | ength of
the m nor edge of the test tray 3. The operation of the |IC tester

const ruct ed aéndébﬁrqaﬁejaﬁdélﬁlgb‘a&i@ Qi AIPlNgAlIkY ek peetaraularstest HaYS ray 3
having | Cs under test | oaded thereon from atBni versal 1., n the_ | oader

trg

section 7 i3rednensparied atondine segally ¥ithqdthe majarne ge &fteashRft he

| oad ti 7 to th . tant .t Aat h IS i d d
o the: coRRILAERRATaYS TnPIUhikANE Aige R an W avehottthaEest AERG( the
constant a o,temperature chanmper 4 The sqak chanber 41 is equi pped therein
with a @ert?!%ﬂgnglaéas%(ﬁﬁttr@élc %ﬁﬂssﬁﬂrgd&%ﬁled to support 1’1 pl ﬂlrjialogoty of (siay,

ILZEL@?&LQW@F@@@@E&%@&°@% 2R CEPL e PRI EVE D ngft x
The di monsi Sa"arOP AU P i VIER' sty I daa o, The Wb 1R Cotal o
the sum of SeABALYE LI HEVICES, 1WRIEETh 2 261 IAbly 2608 trafsporeed 20 an

inlet sized to be approxi mately eaual to one leng f the major edge of
the test tregsting seepioniwiereothdeeticontiuvtoridévieesnhaileofodded anathe

chanber 41 as neasured in the X-axis direction). The first test tray 3
recei ved froest heaycadetestd and aftericomipdetidnoof the testengpate staie dbf

the vertical transport mechanismin the back half section (the upper half
section as outwfdthe testing secsiaf,rfadiowex by heingssardedaout onpher bagiy
supporting nenbers associated with that stage. The vertical transport
mechani sm i of sheppesit resups, :a semiconductos derdce destinguapparatus agsport ed
onto the uppernpst stage, Once the . .
provided in which a vertical transport mechanism configured to
support a plurality of test trays in the form of a stack with
15 predetermined spacings between successive trays is provided in a
constant temperature chamber containing a temperature stress
applying means for applying a temperature stress of a predetermined
temperature to semiconductor devices and said testing section, each
stage of said vertical transport mechanism for supporting test trays
20 having a space for accommodating a plurality of test trays so that a
plurality of test trays may be simultaneously transported to said
testing section.
Said semiconductor device testing apparatus further includes a
loader section for transferring and reloading semiconductor devices
25 onto a test tray and an unloader section for receiving and sorting
tested semiconductor devices on the basis of the test results, and

each of said loader section and unloader section is provided with a



second test tray 3 has been transported fromthe | oader section 7 onto the
upper nost stage of the vertical transport nmechani sm and accommdaéqdﬂmﬁmjwe
front half section (the lower half section as viewed in the Y-axi
direction) of the stage either at a i5 predeterm ned spacing fromor in
abutnment with the first test tray, th(g3 ertical transport nmechanismis
actuated to nove the test trays on the“successive stages downwardly by one
stage in the vertical direction (which is referred to Z-axis direction).
Al ternatively, the arrangenent may be such that after the first test tray
has been a o placed into the back half section on the uppernost stage of
the verti caletrt &ed pinan sporttamiechianisia opefiguired tef suppoveat plaialityaafpor t
mechani smis stopped until the |apse of a predeterm ned period of time
duri ng whi clieshdraysrinathe fovenoh stackwitbspredetarminachspsctngssi ve
stages is ceased. z 5 The vertical transport nechanismis configured to
support twobedwearn sysceasbwkraysgeachstagedpkraid wertic abl@nsRohituwo t est
trays on each stage down successively to the next |ower s&rgee. 14 JAN
2~n3 - 41 Whimechapisna JOrsURROBHINGHESEJFay sollaviiihgshace #8led down t hrough
t he successive stages.to the Jo nost stage, and during a waiting tinme
s 16k

until the t@SCPRYNOLALING O [@¥fed (available for next testing), the

stress of it fran <At SRbdkRT SAid R ORI st
Si mit  ancoudFPaErie SPEENEL i fchitfes AIBSFET od ROR 1di Fedy R Lk B
uni chon tniela3dingEoefliEqRaREErUEIRtes drith A TR ey IR dhdurdenn 42

conmuni cat egeWtidh Foe rb@@ﬁ(/ir@rahdoibﬂﬁngrt‘és%éﬁ!‘s@ﬂ?ﬁé’@ﬁduéﬂor devices ons Wi | |
be appreciated that the two test trays are delivered out of the soak
chanbef 041 ithedbalsicesf ithe tetpessiilts| andt@adihefddiecloaneofectivhoaldt i on
thereinto. The path i5 along which the first test tray is transported from
t he soak chambeaden sectiomhs iprovidediwithsacténtical transperemechanisber 5 is
referred to as the first path of transport while the path al ong which the
second t est condfiglred tasupparda plonalitye afotss theaysin 4het ferogf atstack
testing section 42 to the exit chanber 5 is referred,to as the a o second
path of transigbr predeternainachgpacngsheryeaen sHGLEEEIVatIAYS 8A6kIST208st er

head (not sh WQH# di sposed at the correspondi position bel ow t he two paths
of transpor Off%fick ¥eftical kanspart é@?cﬁgﬁﬁn I PRPFAING AeSIuLAY el i ver ed

out b FoRkng P RaEe el o AnERBAREES HIBPIUE B Lhst P oo
pr edet er m ned | fosiqlens; OUARL Ao TI%a GREEEPPRAN RIMIAIEY SRTKE! foi B!

shown) nmounte tester
said constant temperature chamber, and when a plurality of test

trays placed on each test tray supporting stage are raised up to the
uppermost test tray supporting stage by said vertical transport

20 mechanism in said constant temperature chamber, a predetermined
number of semiconductor devices out of the semiconductor devices
loaded on said plurality of test trays on the uppermost test tray
supporting stage are electrically connectable with a device socket
mounted on said tester head, with said device socket facing

25 downwardly.

Each of said stages for supporting test tray of said vertical

transport mechanism in said constant temperature chamber has a



14 JAN 2003 -42 Subsequently, a predeterm ned nunber of |1Cs under test out
of those |oaded on the test trays are brought into electrical contddt JAN 1083
t he correspondi ng devi ce sockets nmounted on the tester head while the ICs
are placed on the test trays. 5 Upon conpletion of testing on all of the
ICs on the two test trays through the_§?§ter heads, those two test trays
are transported along the respective paths of transport fromthe testing
section 42 to the exit chanber 5 where the tested ICs are relieved of heat
or cold. It is to be noted that instead of providing a single tester head,
i o there may be two tester heads, one for each of the two test tray
transport paphsevidrcacoammadatingdatpiorabitydef iiest $6axstp aaap 8a sad
contact with the ICs on the two test trays corresponding to the two tester
heads. It skestdraysiyays ae sutroguceschf ram: seid ader sgetigne $akhsport ed
fromthe soak chanber 41 to the testjng section 42, i_s and.then fromthe
testing secPloraldyqf test &kays é'h%l'r%iyrcﬁ,sﬂ%eﬁéb‘{e M%{Wrﬁ@égqﬁ)@ﬂfﬂ

necessarily be simultaneously transported..Likeg the soak.chanber 4 t he
it ohanbasOEtian Are Pagath eNPent: ek 4k ITU QAUCREh Eooh L ANocitn SRN&Tapt ed

Lo, SURPET BB At or R oW End Thsh 1Y ShpaIEleg seage U e e
vertical transport mechanism, followed by being delivered
successively in a direction perpendicular to the direction of
introduction while said last introduced test tray is retained as it
has been introduced from said loader section.

10 According to a eighth aspect of the present invention, test trays
useful with said semiconductor device testing apparatus provided in
the aforesaid third and fourth aspects of the invention are provided,
each of said test trays comprising a rectangular frame having one of
two opposite edges formed with recess means and the other of the

15 opposite edges formed with protrusion means, said test trays being
integrally joinable with each other by said protrusion means of one
of said test trays being engaged with said recess means of an other
one of said test trays.

According to a ninth aspect of the present invention, test trays

20 useful with said semiconductor device testing apparatus provided in
the aforesaid third and fourth aspects of the invention are provided,
each of said test trays comprising a rectangular frame having one of
two opposite edges provided with pivotable engagement protrusion
means and the other of the opposite edges provided with recess

25 means, said test trays being integrally joinable with each other by
said engagement protrusion means of one of said test trays being

engaged with said recess means of an other one of said test trays.



In this enbodi nent, each stage of the vertical transport mechani smfor
supporting a test tray thereon in the exit chanber 5 has an inlet S7#QMNQ%5
be approxi mately equal to the sum of transverse widths of two test trays
and approximately equal to one 2 5 length of the major edge of the test
tray (corresponding to the dinmension of3the inlet of the exit chanmber 5 as
nmeasured in the Y axis direction) and a depth approximately equal to one

| engt h of the 14 JAN 2003 -43 major edge of the test tray (corresponding
to the dinmension of the outlet of the exit chanmber 5 as neasured in the
X-axis direction). The first test tray E | ntroduced, al ong the first path of
transport frodadeydingtiong teathiaspect ot thERESENt HIYENURRY Aost st age of

the s vertical transport pechani smin the back  half sact i.on t%#‘hat st age

5 R O O AL Bl
vert cal b o i Sed Sh il REGH TR oot
(e 10 o5 o . SRR RO SRS Ll FRTRERSBRIFGL °0o0 1
R ARG e BB b RS

stage of tth‘éﬁiHL@@én{ﬁﬁ“@%f%ﬂ?ﬁ%?{%?”E'es‘tkﬁ"a‘j/%rﬁwi GAlsdP Wit Ansaier t

mechani smi s rays on“the successive stages

upwvardly by ;0nee Sfi REEmeMbEE YRF bec@andpbetéd AonyVudid tevt tiesl tidrsporen

the | owernpoSt stage are noved Up to trqe upper nost “stage by thé upward
movenment of phlR. successive stages by actuation of the vertical transport
mechani sm the tested 1Cs are 2 o relieved of either heat or cold to be
restored to the outside tenperature (roomtenperature). As already noted,
since the ICtest is conducted on I Cs having a desired tenperature stress

in a witde r BRIEFODESERIBTHDNr@5 THE PRAWINGS -55 C to +125 C i nposed

t hereon in the soak chanber 41, the . )
Fig. 1 is a plan view illustrating the general construction of a

first embodiment of the semiconductor device testing apparatus
according to the present invention;

Fig. 2 is a plan view illustrating the general construction of a

15 second embodiment of the semiconductor device testing apparatus
according to the present invention;

Figs. 3 (a) and 3 (b) are representations illustrating the functional
advantages of the semiconductor device testing apparatus of the
second embodiment shown in Fig. 2;

20 Fig. 4 is a plan view illustrating the general construction of a
third embodiment of the semiconductor device testing apparatus
according to the present invention;

Fig. 5 is a plan view illustrating the engagement means for
engaging two test trays with each other to integrally join them

25 together;

Fig. 6 is a representation illustrating one example of guide

members of a transport for transporting two test trays in integrally



25 exit chanber 5 cools the I1Cs with forced air dowmn to the room
tenperature if the 1Cs have had a high tenperature of, say, about 140 dAN 2003
applied thereto in the soak chanber 41. If ICs have had a low 14 JAN 200
-44 tenperature of, say, about -30 C applied thereto in the soak chanber

41, the exit chanber 5 heats themw tigfieated air or a heater up to a
tenperature at which no condensation occurs. After the heat renoval or cold
renoval process, the second test 5 tray 3 placed on the front half section
of the uppernost stage of the vertical transport mechanismis conveyed from
the exit chanber 5 to the position A at the unl oader § ction 8.through the
outlet of tiednedi statearier 6ALEeING AgPian Vl%wo@'?igig-oﬁ ?t?edé‘gn@ She (MIEW  ont
of the exit chanber 5) per etndi,c IarfLo hh t in which it has been i o

i ntroduced 3% &SEIMMYQIES enB3 detideoRf £39i BtA: the exit chanber 5. Disposed

that ol ase %EE@é-ibzitscail?éé%éﬁ?%l@f“alt?émﬁdﬁ@isiﬁé%ﬁw'g ariothet >@ttok 05087 A :g

1 1 : . .
Ezyt ppgikgéegaagf:én%%b‘s!&r?@gg?@%otwﬁgﬁét{%?{ “étbﬁgf?ii@@@%rﬁés;fand
t ransf 2. re?ﬁ.bwagWQéQfthgijn%bh?%#?wgabl%’fgilésw;%tégg'nza@aﬁd 7:j] o
respect | vel o IBBrBECHTR! vidWy, Podbettielplarid'Pid, |7/ beiigid PO has been

depl et ed of onging to the categofies 1 e test tray is

moved to t heegeieTHl Wiest (0foFigB.7M takéri rA0aga e RAGSYELPELhe second position
B are universal trays 1 c ang 1d. Assum ng that classification categories 3

and 4 are all @ig.e8 isoa geespecniveevial il hetyating ahe dederalesprstiuction the
tested 1Cs belonging to the categories 3 and 4 are picked up fromthe test

tray 3 hel dofita fifithsemdodimesitt oo oh® semdicorahedterrdevicet teatirgaa@aratus
correspondi ng universal trays 1 ¢ and 1 d, respectively. Next, the first
test tray 3aptacdimgoto tthe presemainivvesdionpn of the uppernost stage of the
vertical tran%?é).ré igegrballghsvr?eiv\?, ;ggp'ellflyi?\da peerép}]eél'Elineo?/?ew, illustrating the
general construction of a sixth embodiment of the semiconduc"cor
device testing apparatus according to the present invention;
Fig. 10 is a front view of the semiconductor device testing
15 apparatus of the sixth embodiment shown in Fig. 9 with the constant
temperature chamber section shown in a cross-sectional view;
Fig. 11 is a plan view illustrating the general construction of one
example of the conventional semiconductor device testing apparatus;
Fig. 12 is an exploded perspective view illustrating the
20 construction of an example of the test tray for use with the
semiconductor device testing apparatus;
Fig. 13 is an enlarged cross-sectional view illustrating the
manner in which the IC under test stored in the test tray shown in
Fig. 11 is in electrical connection with the tester head;
25 Fig. 14 is a plan view illustrating the order in which the ICs
stored in a test tray are subjected to testing; and

Fig. 15 is a perspective view illustrating the construction of an IC



-45 fromthe exit chanber 5 through the outlet thereof to the position A at
t he unl oader section 8 and is halted at that position. The conveyance of
the first test tray to the unloader section 8 takes place either 14 JAN 2003
concurrently with or after the conveyance of the second 5 test tray from
the position Ato the position of the _apl oader section 8. It will be
appreci ated that the distance for the XY transport 81 required to travel
for the sorting operation can be reduced by the arrangenent described above
in which the X-Y transport 81 is shared io by the two unl oader sections
(represented by the first and second positions A and B) and in which the
sorting opeshorage rack flomuseawvitd the semiconshictorevice, tetingd uni ver sal
trays 1c, 1d closest to the test tray stop positions A and B, respectively.
Consequent | ppparptus shomnmdnifkdg. ddrnits the overall processing tine
required for the i5 sorting to be shortened, despite the fact that the
single X-Y transport 81 is used for the sorting operation. In this
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of these categories. Shoul'd there be found any teste ich

2003 -46 shonlthebstife rembodithémtsi A dediceied wit herefefancehw fOgrwhich
categories, a universal tray 1 assigned to the additional category shoul d
be taken framettypieapof sermycendueteE devices, Rhg senliconductghdesdceer area
in Fig. 1) of the IC storage section 11 and be transported into the 5

unl oader sedestingBappasetuswile becsinply efeudd torad (C4esgery. Wen this
is to be done) it is also needed to transport any one of the universal
trays positih@feinafiterheF uimhexdéhesiementsshowrhin IFig sl crergespending to1 f or
storage therein. If _the replacenent of the universal trays is effected in
the i o coutbeserok hig.sbl @regdepenatedly the samedefefrneeisimgsalsdad@dve to
be interrupte acenent . r.,this, reason i s enbodi nent

al so di spos&ﬂédﬁﬂgéﬁig‘gﬁégga a@adBt'\We@_lﬁ:??H%’ Ef‘éﬁﬁﬁ)!i%ﬂpirt@hs A and B for the
test t;gy 3 anc{piitk%gtriqﬁ@%fg%@&oﬁf@whﬁ iHnFi\é?rPﬁl tHd ?()fste]st%r'ofltﬁe fp%sent

tenmporarily kee
invention as illustrated in Fig. 1 is configured such that a constant

temperature chamber 4 including a soak chamber 41 and a testing
section 42, and an exit chamber 5 are arranged in the left to right
direction as viewed in the drawing (referred to as X-axis direction
20 herein) in the rear portion of the IC tester while in front of the
constant temperature chamber 4 and the exit chamber 5 there are
located a loader section 7 and an unloader section 8. The loader
section 7 is adapted for transferring and reloading ICs under test
onto test trays 3 capable of withstanding high/low temperatures
25  while the unloader section 8 is adapted for transferring and
reloading tested ICs which have been carried on the test tray 3 out

through the exit chamber 5 subsequently to being tested in the



I 5 belonging to a category of rare occurrence. The buffer section g{)rgXN 2003
have a capacity of accommobdati ng, say about twenty to thirty ICs an

equi pped with a nenory portion for storing the category and | ocati ons of

| Cs placed in the individual |1C pockets of the buffer section 6. Wth this
arrangenment, between a o the sorting Q;@_rations or upon the buffer section
6 being filled with ICs, a universal tray for the category to which the ICs
kept in the buffer section belong is carried fromthe |IC storage section 11
to the universal tray set position 12 at the unl oader section 8 to store
the 1Cs in that universal tray. It should be noted that 1Cs 2 5 ten?orarily
kept in thetestingrseetionoh2efitle sonstant desperature ghambert4 feem the
categories. In that case, it would be reqyired to transport as nag¥

uni versal ttest teay thto thevenivarsediteay ikirtherain the fovefpons ofstne iGe
fromthe I C storage section 11 to the unl oader iic%on 8.. The test tray 3
enptied i n t@stentbetris Jecated astarags soetion pdckok StOHHA BANS SAHction 7
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t he movabl eapadrehélukldade moetiont Stdrer kdated inofeh it dif e soak chaenlibem

that is, in the X-axis direction. The novabl e head has an | C pick-up pad
(I C graspi nd Tnefrithe)constantatd mpeva tireychemiberdd and irs fhbont oh the éaite. The
movenment of the novable head in the X-Y-axis directions and the downward a
o novenent ohamiempbckespeptivelyi ryccordipgly, ap ipathe soavamdionaktiCa th t he
| Cs placed on the universal tray 1 at rest at the universal tray set
position 12testertthecteshdray &is delivergd idoubthe cansgantfiempegatinee f or

transfer fromthe universal tray 1 jo the test tra . The novabl e head may
be provi ded® &f fhiitrthe ﬁyrf&ﬁt,loaa{up\@agqh @waviﬁﬁgu&%% o Vieweddight
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15 perpendicular to the direction (X-axis direction) in which it has been
conveyed from the unloader section 8 to the loader section 7. From
the constant temperature chamber 4, the test tray 3 is again
delivered out in the direction which is perpendicular to the direction
in which it has been introduced from the loader section 7. Likewise,

20 from the exit chamber 5, the test tray 3 is delivered out in the
direction which is perpendicular to the direction in which it has
been introduced from the constant temperature chamber 4. From the
unloader section 8, the test tray 3 is again discharged in the
direction which is perpendicular to the direction in which it has

25 been introduced from the exit chamber 5. In other words, when the
test tray 3 is transported from the unloader section 8 to the loader

section 7, one of the minor edges of the tray takes the lead in the



Further, a position corrector 2 for correcting the orientation or 14 JAN
2003 -48 position of an IC called "preciser” is |ocated between thej4 JAN 2003
uni versal tray set position 12 and the stop position for the test tray 3.
The operation of this IC position corrector 2 has already been descri bed
her ei nabove, and further description Lg omtted. s The unl oader section 8
Is also equipped with an X-Y transport 81 which is identical in
construction to the X-Y transport 71 provided for the | oader section 7. The
X-Y transport 81 is nmounted spanning the first position A and the second
position B and perfornms to transship the tested I1Cs fromthe test tray 3
del i vered oMovYe&mens; dusingbiheitsansposhdrem she deader safdiorecipdhes onto

the correspondi ng universal tray 1. The X-Y transporjf .81 gonpri ses, pair
of spaced pGPAStant tamperature ¢ghambesht Gt&%rtrt%l}/egdﬁl 6&“&‘?‘3%@&“'(& 8 at
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shown in Fig. sposed above este orage rac and

the tested- the JiMeFISf (65 WafdY eABESTRtheOFRInt he entire extent of those

storage racks in the directi'on of "arrangenent of the racks (in the X-axis

direction). Theesbakefdmbeady befrthdesonsbast zemp@aturethambbe 4viy i ous

operations of this tray transport including the operation of holding a
uni versal tdegignédfdedapplying Cempeeaturesstratsselseofimivieesal tray set

position in the | oader section 7, the 14 JAN 200f -49 operation of
hol di ngo f oupredpterminedhigh ar lbpw temperatureaontls undpedestdoadedansal
tray set positions 12 . in the uploader, section 8 the operation of storing a
fully fill e8eshitvayshintthg/laademsectionepyhiienghe ey tin® 58681044 Pbn, and
t he operatioR of, in the . ) )
the constant temperature chamber 4 is designed for executing
electrical tests on the ICs under the predetermined temperature
stress imposed in the soak chamber 41. In order to maintain the ICs
15 loaded with temperature stresses of either a predetermined high or
low temperature in that temperature during the test, the soak
chamber 41 and testing section 42 are both contained in the
constant temperature chamber 4 capable of maintaining the interior
atmosphere at a predetermined temperature.
20 The exit chamber 5 is designed for relieving tested ICs of heat or
cold to restore them to the outside temperature (room temperature).
That is, the exit chamber 5 cools the ICs with forced air down to the
room temperature if the ICs under test were loaded with a high
temperature stress on the order of 120 °C, for example in the soak
25 chamber 41. If the ICs under test had a low temperature on the
order of -30 °C applied thereto in the soak chamber 41, the exit

chamber 5 heats them with heated air or a heater back to a



5 event that there nmay be found any tested I C which does not belong to any
of the categories allotted to the designated universal trays held ‘Fé %pez
set positions 12, transporting to the set position in the unl oader e‘ ip)qq
8 a universal tray for storing such IC of an other al category. Therefore,
such description is not repeated here_3go Wth the construction described
just above, while there is only one path of transport for the test tray
running fromthe exit chanber 5 through the unl oader section 8 to the soak
chanber 41 as in the illustrated prior art IC tester, two such paths are
provided fromthe soak Ch?\ﬂﬁeh 41 through the testing section 42 to the
exit chanbefempéyatuye;at § t%olgénéiﬁﬂrgséél% 88CUREt this permits | Cs under
test placed o
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drive neans for each of the transport paths. However, in the case of

rel atively lopnthed datarefithe aespatesidss and trandfeste dorrecandistdted ihethieest
tray transport nechani sm need not be so fast in operation, permtting the

use of s relumiveesyl trexpefsihescomespordingreatggortie sathestsat the t hat t he
increase in the cost involved in providing two test tray transport
nmechanl8ms wjveEsS ahtrayrsedi pesitions &, ifour univesrsaé tapys ea,atlbdlcrend fde
merit of reducing the testing cost per 1Cis nmuch greater. In addition, in
the construthithe exaBmIenyusdrakedsirst enbodi ment i o described above, the

overal |l size the 1C tester need be enlarged only,in depth by only about
oo Tength-of TR LR aNabanaY Beal 10815 AMEyIZEomd OnF Yo UORA 8 dhaR: ages
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fCLg?bte:]e;o@koﬁhaﬁ&%adétéhﬂ@md&esé@ﬁbinmz seRfieRflafly through the seskt
chamber 41 and the testing section 42 in the constant temperature
chamber 4, the exit chamber 5, and the unloader section 8. In this
path of circulating travel, there are disposed a predetermined
20 number of test trays 3 which are successively moved in the
directions as indicated by thick cross-hatched arrows in Fig. 1 by a
test tray transport.
In this first embodiment of the invention, as will be appreciated
from Fig. 1, the depth (length in the Y-axis direction) of the constant
25 temperature chamber 4 and the exit chamber 5 is expanded as
compared to the prior art IC tester by a dimension corresponding

approximately to one transverse width (length of the minor edge) of



As is well known in the art, the nunber of ICs which can be simultaneously
tested in the testing section 42 depends on the nunber of IC socketi W{A
can be nmounted on a tester head. Tester heads are constructed separ l4 03
fromthe 1C tester proper (whichis as called main frame in the art
concerned) and are nmounted in the test_'Q?g section of the handler. It should
be noted in this regard that the I1C tester is usually configured to permt
wi t hdrawal of tester 14 JAN 2003 -51 heads rearwardly of the handler, in
consideration of the considerable weight of the tester head as well as the
fact that tester heads are exchanged in accordance with the type of ICs to
be tested, tthe mffanguasitesierayss, anddherearess prewded: by abbaralivg
others. 5 As will be ppr?ciated, e%IOar i ng the éize of .a tester heaF in an
attenpt to iRdraltelepatss plinisanseprt tog {aysi 3 IeXI8RAY SUARESP VAN he

| ar ge- i zod theauah Tka0ak ERATIDAL A nadd die: 3N ok atiani B2 Tieen woul d
whol o, taki SENSEBtIATORRrSIoCh AERET A Bnrcinssy thipyalE e il asfibef s
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top of the tigséﬁgrcﬁb@iﬁaiélyaeﬁﬁéfﬂﬁ FRBCSUrAOGT r s widtisehwi §t R Tfet woalest
nounted. Since the size a" o of fixture (which is called H-fix in the art

concerned) ftenyspgotthwt phevisishesf twadpathd bé traaspost $ecte asestzhef the
constant tenperature chanber 4 is determ ned dependi ng on the size of the

t est er 1bead,deptir @ength ihi the Yraxideiraction) of the tO0destervinlyhbygan be
mount ed on the performance board which is electrically z 5 connected

t hrough t hi dipeensiorecey espondingtapproximataly itogthe tength of theumingr
drivers, conparators and others) contained in the interior of the tester
head. For i r@fgmeé thentest by 8st tray 3 as 14 JAN 2003 -52

The operation of the IC tester constructed as described just above
will now be explained.

15 A test tray 3 having ICs under test loaded thereon from a universal
tray 1 in the loader section 7 is conveyed with one of its major
edges in the front from the loader section 7 to the constant
temperature chamber 4 and is introduced into the soak chamber 41
through an inlet formed in the front side of the constant

20 temperature chamber 4 The soak chamber 41 is equipped therein
with a vertical transport mechanism adapted to support a plurality
of (say, five) test trays 3 stacked one on another with
predetermined spacings therebetween.

In this embodiment, each stage of the vertical transport

25 mechanism for supporting a test tray thereon has a depth

(corresponding to the dimension of the outiet of the soak chamber

41) approximately equal to the sum of transverse widths of two test



shown in Fig. 12 is sized to accommpdate sixty-four ICs, it is possible to
nmount up to thirty-two | C sockets on the performance board. Accordi ?glc@zl&
the case that the |oading capacity of the test tray is sixty-four p ,U
it is a practice to test the ICs in tw lots, s each |ot conprising
thirty-two (half the total nunber) |Csgqfhor sinultaneous testing, since the
nunber of | C which can be tested sinultaneously (sinultaneous neasurenent

t hroughput in nunmber) is thirty-two at nmaxinmnum It is thus inpossible to

simul taneously test all of sixty-four 1Cs on the test tray 3 in the testing
section io 42. It is nqted that in sonme instance sixteen |IC sockets y be
mount ed on tFRYS @ndeanialet sizedtedeapproiwatabe egyatitg onglength F?ga

mber of ICs which be, | paded tt is i d by. enl ar gi
the test trapePaiatecss af thadentairay LRmesphging e thedImessian ofoui d-
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chanber 41 2 5 and the testing section 42 adjoining the forner on e right

si de t her eoimemberevessociattbd witdxithadistagei on, and adj oi ning the testing
section 42 on the right side thereof in the X-axis direction is the 14 J

AN 2003 -53 exihe sieatical &anspartenechaaismadestopped dm openadiamuoddler
section 8 are disposed in front of the constant tenperature chanber 4 and
the exi® chimsetest trayseane vkanspardeddpaiontheerpperniost stage.s Qnoecthe on.
These soak chanber 41, testigg g)ecti on 42, teét‘j nghsgcti on 42, sl oader

s tedilspEnd

section 7 aS8COROOERREY LER:S eghetranspor BIleaderafdien 4or the
| oadi ng. cap Aoy UPRETMGRt STagP ARSI UaabiTaNsppGE diRkhanigm ARG
| oad
eg?elrggl C?Pze of the test. tray.3 ip talr]£ Y- axis 9& nsi on wgg'le .etal pi ng
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required forhatvéeesal thanspdbht PlediANsPRis dclatld toehiovd tie test trays
Consequently, if the external size of the test tray 3 in the Y-axis

di mensi on was theilsiued esisive stagesahohniwandly sy onergtagrsin ithe tvertseaFk ace
area of the test tray 3, the Y-axis (forward-rearward direction) di nension
of the IC tdétmtiom%ﬁvh@clmfbsmeéecmﬂttmz-axis direction). Alternatively, the
arrangement may be such that after the first test tray has been
20 placed into the back half section on the uppermost stage of the
vertical transport mechanism, the operation of the vertical
transport mechanism is stopped until the lapse of a predetermined
period of time during which the downward movement of the test
trays on the successive stages is ceased.
25 The vertical transport mechanism is configured to support two
test trays on each stage and is operative to move the two test trays

on each stage down successively to the next lower stage.



z o tenperature chanber 4 (or the exit chanber 5) and the | oader section 7
(or the unl oader section 8) would be increased by about two, since 2 + 2 =
4 in the prior art exanple. However, in the case that two paths of 1tie$tN 2003
tray transport extending fromthe soak chanber 41 through the testing
section 42 z 5 to the exit chanmber 5 gpe_ provided as in the fi rst

enbodi nent descri bed above, the regions required of the soak chanber 41,
the testing section 42 and the exit chanber 5, respectively are doubl ed,

14 JAN 2003 -54 but since the regions required of the |oader section 7 and
unl oader section 8 remain the sanme in size éone fold) as in tae i1l ustrated
prior art |C tWhiler twontest ssays onockhmbpes r&fager ace mﬂye idaWRi on of
the 1C tester su up the constant te rature 5 ch er t he eX|t
chanber 5) &hEOW Ttlhﬁaﬂé@(:%‘é%'tvle@taﬂq%ﬁot &W%ﬁﬂ@ﬁt r@iaw

i ncreased b onl%gone and a

contrast to stémﬁné’rr\et'ltﬂée §§§i¥ﬂ9e59?@'{9%4216]?%%?&\6%%@333%['(}\63? I’Jtoﬁle t est
vantton prewtdesting) ailelc S8 DRIESTRY FEHRE TWH1hRr si8yP FREMadeds, o
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5) and the I ?ﬁﬁﬁ éﬁﬁg?lon 7 (or the unl oader sectlon 8) i5 solely increased
by about one and  a in spite of the fact that the nunber of ICs which

can be simul taﬂ?ﬁ@%’%hﬁ ﬁv@étt%%tiﬂagperu & et MOVEHWoWA fsheqswelenbsed.
se

Nanel y, becau e presence e storage section 11 for storing

uni versal trauge, &h@yldwéﬁﬁ@st%liﬂlﬂtanéb&@%/ detiverk dt bet hlonhg ther
(handler) in terms of the Y-axis z o direction is |less than a factor of

1.5, so thatrespecsive pathsiof transpirerthasughvtie euitketnof the saalgehamberer,
as noted above, the test tray 3 conprises a rectangular franme 30 and a
mul ti plLioci t ¥ bintaCtbartasting 3€cition A2 winchaon thelleft-kang @idedrovhe Ke
frame 30, and all of these parts are nmade of 2 5 the aforenmenti oned
mat eri al ca;?é‘bﬁéjléecwqmsamnﬁgaﬂ¢§9nh%§u¢@?ﬁiﬁ1%tbrﬂl@r | QWIr ROFUGRH O fof
tenperatures from-5 5C to +125C. An ag gre?ate of sixty-four IC carriers 34
has a 1 4theseajoshamber 41. 1t is thus will be appreciated that the two
test trays are delivered out of the soak chamber 41 in a direction
perpendicular to the direction of introduction thereinto. The path
15 along which the first test tray is transported from the soak chamber
41 through the testing section 42 to the exit chamber 5 is referred
to as the first path of transport while the path along which the
second test tray is transported from the soak chamber 41 through
the testing section 42 to the exit chamber 5 is referred to as the
20 second path of transport.

The testing section 42 is equipped with a single tester head (not
shown) disposed at the corresponding position below the two paths
of transport for test trays. Two test trays almost simultaneously
delivered out of the soak chamber 41 are transported along the first

25 and second separate paths of transport to the testing section 42 and
are halted at predetermined positions overlying the corresponding

device sockets (not shown) mounted on the tester head.



-55 consi derably heavy weight. The franme 30 supporting IC carriers is also
of a considerably weight since it need be of construction sturdy eggu&lﬂ il
support such considerably heavy IC carriers 34. Consequently, the sum of
the weight of sixty-four IC carriers 34 on 5 the test tray and the weight
of the frame 30 is so significant. On.4mp of that, doubling the external
size of the test tray 3 in the Yaxis dinension wiuld al so i ncrease the

wei ght thereof by about two. In this regard, when test trays are initially
| oaded in the handl er or replaced, a single operator usually carries a
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| C socket noun e performance board of the tester head. However, the

first enmbodiABrre v hthe 6heraissent fiometlid eosting sestionbdd aboke
permts the use of the conventional test tray as such, because two of the
path of tesexitahambesBontherecthe testdl |0slare relieved gbheatorotoldhe path
extending fromthe soak chanber 41 14 JAN z003 -56 through the testing
section 42 tolths txibe noteshat inskeadhoftproviding @ single testern headport
extending fromthe exit chanber 5 through the unl oader section 8 to the
soak chanbetthefe maayibs tuingestexsheadsnhene fioiseach od the bwoatest &ra¥ster .
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transpegts 4h REro Al thE e dstesestidn %201?0 Fhd fk‘iﬁt éhWrOH%,dﬁNosﬁééﬂ on

8, respectively (reduce the time Tequired for handling ICs). wever,
i ncreasi ng thgysuit net rdse dondlyeBertmultahebiusty ithaaspested.f airly high

cost, and it is difficult to increase the nunber of |ICs handl ed beyond a
certain limt.Like the soak chamber 41, the exit chamber 5 is also equipped

with a vertical transport mechanism adapted to support a plurality
of (say, five) test trays 3 stacked one on another with
20 predetermined spacings therebetween.

In this embodiment, each stage of the vertical transport
mechanism for supporting a test tray thereon in the exit chamber 5
has aninlet sized to be approximately equal to the sum of
transverse widths of two test trays and approximately equal to one

25 length of the major edge of the test tray (corresponding to the
dimension of the inlet of the exit chamber 5 as measured in the Y-

axis direction) and a depth approximately equal to one length of the



In view of this, it is preferable that the configuration according z o to

t he second enbodi nent of the present invention as illustrated in Fi,g. 2 be
enpl oyed in the case of relatively short tine required per test in1gh@N2W3
testing section 42. As will be appreciated fromFig. 2, in the second

enbodi ment, al though the path of test_ggay transport is single for that
portion of the path extending fromthe soak chanmber 2 5 41 through the
testing section 42 to the exit chanber 5 as in the illustrated prior art IC
tester, the depth (length in the Y-axis direction) of the | oader section 7

and the unl oader sectiqgon 8 is ~ 4 ~a~~ ass -57 expanded by .a di Si on
corr espogdi mp)eppedae edtthe test sy Kﬁﬁﬁmwmﬂdﬁ%%‘? éﬁmGHY%Pnt ‘Hg‘% nor

edge) of the rectan ener.al hs of

transport fQut@sQfgﬁlﬁ%igeé;%b%\é\géémﬁ?ﬁ 1818 g%agﬁsraliﬁrl@ec!ttﬂgﬁ por t
' EE? fuo' esheriESE tesE SFaibadnhE %@5 alond heLEs RSP g
wei 1. the {Batn fletkSEPEL SRt #pcl(Bldged Brr e | AREPRIOSSEUEBIAR o
et 1 rhys, VeEAGHIRrASERLE teERdflorhdn) ife Btk Malr SECHERGH thit Stage 10

est tra fat fBrGYI S o ot b 4585
Cor r espondi e SN Se Lo ResTHRR'3 B dduge ARG RNE bdhd P o

tray 3. i5 trafpert fRmUHd e&sting §86ton42r1enBRIced ohGhel Il e Emidsite

handl ed by the transporting and handl i ng nmechani smincluding the X-Y

transports Jtag@dfothd vertitall vateporeaheehanigndnt tiee findnadtelf sectiom 8,
respectively, 1t would be ideal, to use a transporting and handling

mechani sm 6b6rthatastage, caghbhe tefo [testitrgysi ateystipporiecs bysupphdingst ed

froma universal tray into all of the sixty-four IC carriers 34 of a test

tray 34 n omeroperstassodiatedavitdbatibat séageon 7 and picking up (grasping)

all of sixty-four tested ICs fromthe test tray 3 in one operation jn the

unl oader sect il6\¢ ¥ertisdiEANSHEER meahaplﬁmilﬁgabﬁ%Mncnpw%tmme&wios

not currentlg in practical a 5 usg However , although It is inpossible to
g R

grasp al | of€st Hgysare transporteditothe lowergest staged Ques fwepbesh ng

'n nunber to 1€ has been transported from the testing section 42 onto the

lowermost stage of the vertical transport mechanism, the vertical

15 transport mechanism is actuated to move the test trays on the
successive stages upwardly by one stage in the vertical direction.
While two test trays on the lowermost stage are moved up to the
uppermost stage by the upward movement of the successive stages
by actuation of the vertical transport mechanism, the tested ICs are

20 relieved of either heat or cold to be restored to the outside
temperature (room temperature).

As already noted, since the IC test is conducted on ICs having a
desired temperature stress in a wide range of temperatures such as
from -55 °C to +125 °C imposed thereon in the soak chamber 41, the

25 exit chamber 5 cools the ICs with forced air down to the room
temperature if the ICs have had a high temperature of, say, about

120 °C applied thereto in the soak chamber 41. If ICs have had a low



14 JAN Z003 -58 | oading capacity of one test tray) at a tine, it is

possi ble to have the transporting and handli ng nmechani smi ncl udi ng tgg @7%3
transports 71 and 81 grasp nore than eight, say ten, or twelve ICs 6
tested or already tested all at a time. To this end, it is 5 required that
there be as many ICs to be tested or ajgeady tested as possible present in
the | oader section 7 and the unl oader section 8, respectively. The reason
is that if the nunber of ICs to be tested or already tested present in the
| oader section 7 and the unl oader section 8, respectively is greater as
conpared to the nunber of I1Cs io th can be“gan | ed by the X-Y,transport.s

El Snd 81h(t¢l@nﬂflr@géfe(ﬁf, pﬁaykﬂ.ht?l‘gal .00o ?]FP@ rftﬁéadt.epieﬁkandapl a](c:e
ho mbvabl cChattieof Ts BE XY S‘m'fbf@';sé%h%ai% °”rﬁa‘v’%ﬁ5§af%3aﬁ‘r‘2w$§yss?at e
. | , . il N i5 | Cs.

' the ﬂﬂnﬂéfsaﬁéilué&? ﬁg e”r%gﬁ‘?égué ﬂhﬁ%ﬁ%ﬁébﬁ@%@é@%@ﬁéﬁﬁﬁy

transports 71 8.1. E s .l j EaSEC i 'F
11 ustrated i ATReg. the Mgl reBnaVd) bf 2 serBbvhlphdCess: ik sEEBRERY oo
fr ;é%sga%et EA Bl BEE TS PO £ l**%{hfe%??5&?‘5?2@”@@%@%@?@? the
raye ot oadh! SEAHE AT AN LoHbe) SR froRTYhe iR charhbpr 322,
section 7 pt@"ﬁh@enEOEF’diohaAtdt“%é Wnibsdér seeYior Befifloighlthe otrtieneethat

i ncreases the nunber of tested ICs present in 2 5 the unl oader section 8 by

a factor of ekfochansioapexedntding he theidireation Crdeingeon tthet fremebyf plee it
the transporting and handling mechanismincluding the X-Y transport 81 to

transfer teekétlch@mbeld)yputiculdr & fthaitdntwhich itduas been, as there
are two test trays standing at rest in the |oader section 7, the
transpbéti nmuoaf/umwﬂrom testisvg sectiodi 4g inne therexitiahponker 5. capabl e
of transferring I1Cs under test fromtwo universal trays |oaded with |ICs

under test BIsP0sed closert 1o the Fistapositdgnsdiargodnivesisal Arayst a andader
o o anodhe SR RoL ST eleadBnop et casearT e 2 are SO i ¢ ne
above w | | ENESS UTUYASEoLARRYS N0 (el SRRS GHIUF Do 1S SRR UFSal YaBues
concer 9. HSsSBLBRLEY HAEHSE AR AR 1A 1S GAIGE b lorRto 0 5
1 SerbEresthblca il SRS sPECHLRSAp SR 1hERESKBLSS rRIARK the
first position A, and transferred onto the corresponding universal
trays 1a and 1b, respectively. Once the test tray 3 at rest at the
first position A has been depleted of the ICs belonging to the
categories 1 and 2, the test tray is moved to the second position B.
20 Arranged closest to the second position B are universal trays 1c
and 1d. Assuming that classification categories 3 and 4 are allotted
to these universal trays 1¢ and 1d, respectively, the tested ICs
belonging to the categories 3 and 4 are picked up from the test tray
3 held at the second position B and transferred onto the
25 corresponding universal trays 1c and 1d, respectively.
Next, the first test tray 3 placed on the back half section of the

uppermost stage of the vertical transport mechanism is conveyed



I 5 for test trays for the section of the tray transport path extending
fromthe unl oader section 8 to the | oader section 7, as is the cas {Y%E
the prior art 1C tester whereas Fig. 3 (b) illustrates the case wher JAW 8003
are two paths of transport for test trays for the section of the tray
transport path extending fromthe unl oggler section 8 to a o the |oader
section 7. Wile in the case of Fig. 3 (b) tw test trays are both shown as
having tested ICs of |like categories placed in like positions, this is only
an exanple. It will be obvious to one skilled in the art that the positions

allotted to _the various categories nmay often var romone tray tg.anot her.
25 As is apfeernthe exdf mhgmber Snthig kb%‘ﬁl@?%};&{‘eﬁofﬁé tﬁ“@s%@ﬁﬂf%%‘

pl aced on one test tray 3 belong.to the category,l with.a fe Cs belong to
the cat egor Adsthe Hﬁipaﬁ?rt pacHomsand is h?? ay thateasitipn. \1A{.A{‘!eJA N 2003

XYt ansporPreYaRGEI Il b 565 € &y 58 B os dEr PRK BB AR e, o
transport i ng'4¢ At %@L&ﬁs’sﬁﬁ'ﬁﬁ%*ﬁ?a@%‘%&fﬂﬁ@‘i?%"%yaﬁgso&rf?ﬂ?%SS&%’&& e
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test trays & are at a standstill in the first position A the nmovable head
makes two transporting travels in total, one for each of the tested ICs of

the i o categqtiw$|l2béppreciatathdt ahevdistahee forbeie X-Yitransport i81g
travels of the novable head is equally two for the tested I1Cs of the

categories Eegmﬂre&j hottiraivie| tfioar thas soetinki gpefatioh candberedueedasy thé Fig. 3
(b). It should be noted that there are only one test trays at a standstill
in the casearsfangefient degadibedealbowe im which the YofY Bansportbd1 tinsharade
two test trays at a standstill. Otherwi se stated, in the case of Fig, 3 (a)

since the sdbethe AMgponioadensecsionafeenreseated by ihe fibrstandisagand ¢ he
hat i o, cwRGBItiRns ot and fiaad Towbicthsheisaraing cRezagians aie dab@dios o
the second SHBGHNNETSAILEBY oLt MBATE HRBIBE] tAYS: | andforosRSLaRr TS ancy
L, unlogdt 251400, RobvBAA o cbBcl e CHBER SRS
o L eHREEfin BerHEL Sl SERRBL S sE PR ar PR S0t
t”ﬁgessh%at eSdrifh PRB5E SABredné@Piaspite tH YEEE that tR¥Ssinglehk-gh sorme of
transport 81 is used for the sorting operation.
In this embodiment as well, it is noted that the number of
universal trays 1 that can be installed at the universal tray set
positions 12 in the unioader section 8 is limited to four by the space
20 available. Hence, the number of categories into which ICs can be
sorted in real time operation is limited to four categories 1 to 4 as
noted above. While four categories would generally be sufficient to
cover three categories for subclassifying "conforming articles" into
high, medium and low response speed elements in addition to one
25  category allotted to "non-conforming article," in some instances
there may be some among the tested ICs which do not belong to any

of these categories. Should there be found any tested ICs which



14 JAN 2003 -61 universal trays located in the universal tray set position
12 are returned to the storage section 11 and in replacenent, the ﬁgiyersal
trays for the corresponding category or categories. This replacene AN 2003
operation, however, takes a considerably long tinme, s |leading to the
probl em of prolonging the testing tingggln order to mnimze the required
frequency of universal tray replacenent, it is preferable that as many
tested 1 Cs as possible be disposed in the unl oader section 8. For, in the
case that there are not nmany tested ICs placed on the test trays at rest in

t he unl oader io ction 8, if.the operation qQf repl acing universal .trays is
d Becciaasatied than the.t g
rﬁqui rgad tof]ibgﬁll i gplli ho ‘:jl@t hg%t%ﬁe Qg}q\gé{c‘él Qtfp; aﬁqie Iggcoicqr{sqam%?/rflfﬁh Ra
be necess: t Unitetaatiay oaisngnegg%ﬁ@ addifianglccatadidesigulibe dakih, g
. 15 Ingi ' | ' 3
féaﬁoubfed,“ g aeppir;raheahﬁg?%ﬁéérréagffék‘%‘ﬁ%ﬁﬁveeﬁﬂcé‘@ﬁﬁfﬁﬁ{@ﬁ §§i75é2§ h
_ o . . N
caang captlit )Y B T debleddsestdin g BT RNEE UR A 7 of
i the k axbIoRAERSesHH B.{K REQRe terCo BE hei S8l ORE LARRSYF Mher! 2¢
pr obl ems as + ARIY4 4RCHe Y i £ QEIY nedlisd 8StraRsiubftt SRfOHe BToRM ment Lo

pat hs of transport Tor st trays are provi t ection of the

transport pghliverdentidiss posiibAedun amelenlesgér secidm 8 te theddesteage on

7 so that z 5 two test ‘trays may be sinmultaneously transported) two test

trays natur getYigt avi fier seorsgé hbereddi ng capacity of one test tray, and
yet none of the aforementioned various problenms occur. Besides, 7 4 JAN

2003 - 62 additilfnthe eeplacengent afethe univiexs alhiaiayshis ebfddted it ithe and si ze
of the constant tenperature chanber 4 and the exit chanber 5 is not
af fected i ncawse/ao?j thel soifsing bpecahiveithenaltteeaperadiomayowls baye dped as
such. 5 The operation of the IC tester constructed according to the second
be interrupted during the replacement. For this reason, this
embodiment also disposes a buffer section 6 between the stop
positions A and B for the test tray 3 and the locations of the
universal trays 1a - 1d for temporarily keeping the tested ICs
15 belonging to a category of rare occurrence.
The buffer section 6 may have a capacity of accommodating, say
about twenty to thirty ICs and be equipped with a memory portion
for storing the category and locations of ICs placed in the individual
IC pockets of the buffer section 6. With this arrangement, between
20 the sorting operations or upon the buffer section 6 being filled with
ICs, a universal tray for the category to which the ICs kept in the
buffer section belong is carried from the IC storage section 11 to

the universal tray set position 12 at the unloader section 8 to store
the ICs in that universal tray. It should be noted that ICs

25 temporarily kept in the buffer section 6 may be scattered over a
plurality of categories. In that case, it would be required to

transport as many universal trays as the number of categories at a



enbodi ment described above wi | | now be briefly explained. ICs to be
tested are transferred fromuniversal trays onto two test trays at a

standstill in the first transport path (the upper transport path & JiN@3d
in the drawing) and the second transport path (the lower i o transport path
as viewed in the drawi ng), respectivelyvin the | oader section 7. Wen the

test tray in the first transport path is filled, it is conveyed into the
soak chanber 41 to be placed on the uppernost test tray supporting stage of
the vertical transport mechanismin the soak chanber. Once the newy
received test tray has been i5 |lowered to the next |ower test. tray
supporting Simgefigmtthe (eratiosagetsestdpnrt 1 tocmusinadersaekion gst tray
filled with ICs to be tested is conveyed from.the seconq%tr%pﬁ ort path
into the soak dMakBEt Uay3 esappiesBythe uMeadppsariion dis ergﬁﬁ@ﬁgporti ng

t f th tical t t., i .Z.0 Wh bot,h of .1heAt .
ransport pRAGK 1o tPRdoBdRTSeGHEn: oot if IS AGABIOFHeA N HRIESPEPY ¢ uo
test t i b It I i f i ti f
tosted |0 1PTEATROBBANEdIF NS BKI binderaat fhsh Sahid 9 RBs oo ©
section_7. &} Engksecond position B in the unloader section 8 is vacated,
two tesP trgﬁ% ) rest at the first position A are transported through

the two respecthy fetéanapRirt PRIBY {raATrbRAnkl 103 FRON thommideteal haysgcond

position B subsequéent to conpletion o rting operation at the

JAN 2003 - 63:ofiﬁé‘te89%irth'x°3‘_iﬁ-th‘éomd@%@éﬁ% Pimbbod 8ftthier sarmel rom bot h

of the two transport paths in the unloader section™8, test trays | oaded

wi th testedddestratitredsahdicaséd ovid hatite deinvesrtionil i@ntebeevpbaratst test

tray supporting stage of the vertical transport nmechanismin s the exit
chanber 5 t @dgduriieédsandanayicomprise ahpaisesbopposed qyarallglatdils 7 1 Ae

unl oader section 8, whereafter test trays |loaded with tested |Cs as newy
rai sedivo t el Bippeunted avestthe knadeimppec tiong7 satatiee endshtharaafi epposed in
transport nechanismin_ the exit chanber 5 are discharged to the first

posi tion A ithetXeaxis direqtionmnd extending thahe o a¥isodldec tindbt a sRoyablene
operation of the vertical, traqiport mechani smin the soak chanber_ 41, the

testing (meddiM nkaSPANMIRGANEEQUHTEsRt OpPasste ERESRREBRIRHT GF taids
(Rose T & he P TGP ROk a5 e ot o ' b o,

(L the b or faftie TEs . g ,
For o cor o T Tunldh 18 uBOH R ERalferoed A AL FAIAEE' P
For t b2t oo R, Car iR e BRALRERIAETIC R MoRIRe R BRIGRT, ' o
al ready beenopgPrd@RrallPeS tHY arrhahRitds, 3RdHa XL BRTs dpsdtiohi on is

t
omtted. Furthg?, the sorting operation, the universal tray replacenment

operations , €Tke rhovhbte hebdat®s apdC pivk-dimpadall€ogresienyi mehybéne same
as in the prior art 1Ctester showm in Fig. 1 1 except that the nunber of

test trays hantliedllysmibuallygdnoantedvan iitsl bottorhesuiéacei bEbe Mmovemesdtaf! v.
It should only be noted that as an alternative_arrangenent, separate X-Y
transports e pwvyahleiheat inrthené-Yiaxs direcdiannantothe dovenwasdd B to
further enhance the rate of handling . ) )

20 movement of the pick-up pad bring the pick-up pad into abutment
with the ICs placed on the universal tray 1 at rest at the universal
tray set position 12 to attract and grasp them by vacuum suction,
for instance for transfer from the universal tray 1 to the test tray
3. The movable head may be provided with a plurality of, say, eight

25  pick-up pads so that eight ICs at a time may be transported from the
universal tray 1 to the test tray 3.

Further, a position corrector 2 for correcting the orientation or



1 4 JAN 2003 -64 tested ICs. In addition, the I C accommodati ng capacity of
the buffer 6 di sposed between the stop positions A and B for the test hr
and the |locations of the universal trays 1 a - 1d may be increased1§o]A gﬁﬁo
t he nunber of tested ICs which can be tenporarily kept in the 5 buffer
section 6. As in the illustrated priorggrt 1C tester, a tray transport,

al t hough not shown in Fig. 2, is disposed above the | C-to-be-tested storage
racks and the tested-1C storage racks for novenent over the entire extent
of those storage racks in the direction of arrangenent of the i o racks (in
the X-axis di rec_tioné. The operation of this tray transport has al reaﬂy
been descri pesitioncet andédcaliedui prreisaesés ilpcatadiketmgrn the waMErsah ¢ he
construction according to the second enbodi nent ?eschibed, mhilg LPgre S
only one patfAYBetRASERR koHaAndide steP RS Lok TeL RRNESY BiIAX Be B&der
section 7 through the_soak chanber 41 and the festi sect,ion 42 in,th
constant t eRPPES F'@rrbof:ﬁi'r‘f%é& Qoﬁﬁd)o'f'r@réﬁpitoﬁ@aﬁﬁéraqge?§Ytbf‘@mﬁle§SHQrede

section 8 as in. the illustrated priaor art |1C tester . tw such paths are
provi ded foRefGl& pQﬂ(i f'f'Fﬁ?ﬁ'jtoqgsﬁﬁ'lp&é‘a@r'ss%m'&c%jﬂ to the | oader

Four Cost trayds hilTades Ecfich BITA RS BrutniRed With SEERY KA RAT | 5o
convent onalv st 15 FSht R hRa skt T Bk XRRASplt 7 Eaiobitg e

Lwice as Y thel BHG d€E1iBh 71 THEXPY Randpork 181 1€ HBUARGSnpiRgCt ! on

8 permts the transporting an ng nmec Isminc I Nng e XY

transport 8thgCitsBpuxition AshRd theSsetuird plositiodnBland pelrf@ripYtg ncr ease
t he throughput in nunber of tested ICs. Further, 14 JAN 2003 -65 because

of two test tranyshigptihe nestadtils froadethesesst anay,3 dedivieradspat tondeand
handl i ng nmechani smincluding the X-Y transport 71 is enabled to transfer

| Cs toibe fpasitioinseAsand B iy thentndoatertsexttion B onto the edfrespondingnner
wher eby the throughput in nunber of s ICs to be tested may be enhanced. In
this way, thindvarsainti@edt al so provi des the advantage of reducing the
testing tinme of the ICtester as a whole and greatly cutting the testing
cost per 1C [TheddYttiransport th comprisest a e Ia@fosRAGRH P@ ranke lsedibsd
enbodi ment %elscr'étl)ﬁd above .as wel |, the qverall size of the |C
A, mounted over thé unloader section 8 at the ends thereof
opposed in the X-axis direction and extending in the Y-axis direction,
15 a movable arm 81C spanning and mounted at opposite ends on the
pair of rails 81A, 81B for movement in the Y-axis direction, and a
movable head, not shown (which is known in the art concerned as
pick-and-place head) carried on the movable arm 71C for movement
therealong longitudinally of the arm, that is, in the X-axis direction.
20 As in the illustrated prior art IC tester, a tray transport, although
not shown in Fig. 1, is disposed above the IC-to-be-tested storage
racks and the tested-IC storage racks for movement over the entire
extent of those storage racks in the direction of arrangement of the
racks (in the X-axis direction). There have already been described
25 hereinabove the various operations of this tray transport including
the operation of holding a universal tray 1 loaded with ICs under

test at the universal tray set position in the loader section 7, the



io tester need be enlarged only in depth by only about one length of the

m nor edge of the test tray in order to provide tw paths of test tt{ay
transport extending fromthe soak chanber 41 through the testing se iJAN 2003
to the exit chanber 5. Consequently, the advantages are obtained that the
depth dinension of the entire IC testeygmay be i5 nade considerably smaller
and that the apparatus may be manufactured | ess expensively, as conpared to
the construction which would result if in the prior art IC tester shown in
Fig. 11 two of the arrangenent conprising the unl oader section 8 and the

| oader section 7 were provided in order to establish two paths of test tray
a o transpooperationiohdalding foarempiyamivessabiirays d a hel ééidg\e section
7. As discussed above, the provision of two pat gs_ of test tray trans t
for the sectreﬁla961t|\/cﬁ1§n|!)\é¢Fﬁ&'u’ﬂrﬁ)‘h§etIRQﬁ'FIQ!P daxinc kheniloade mwﬁ Ehe
testing sectjon 42 to the exit, char}b a s.enbodi nent and
for the secﬁh@@%rqmnﬁtﬁt%&ﬂgnﬁii H

| oader section 7 in the secon enbodiglrr?lfe??w?&gﬁureir:é\%éga)ééetji : tgi E)Ihg to
nr gfseftrgogirmm@@i:am 05?aﬁﬂtﬁﬂ9'.°’éb MALe R g &a‘gmﬁﬁ% n
Dot 5 | B U A o A ABRRaBE e A RN,
ot n cases, AV PL NeEAPeastER Aot eef 1 pRLacoBY BRI rgRl dhagihald,

tray tr a”SD%rttfhé‘glégﬁfd;léii@ ; 9 ﬂrﬁﬂ@%ﬁ‘ﬁw t@rthg?sn%‘ﬁﬁﬁgéfiéh ifpehe Of the

transport paths. strates a thi enbo t he present

invention i mrlbhEerisee tisipEa(liN@raal Rrayeor-seoringdisrdt IOOf @h other al

constant io tenperature chanber 4 and the exit chanber 5 is expanded as
conpar ed t o caltegpryorTlesrefofe] sathrdéycdpdioreisinut repeatepoherag

approximately to one transverse width (length of the mnor edge) of the
rect angal ar t édfith the constuuictiomidescaibedhguet wibdaegavipdenthéra rauesbyprt for
test trays is provided for the section of path extending i 5 from and
t hrough t he Of@aRath@iigansposhfortde test figay sunning £romthe e xémitamber
tenperature chanber 4 to and through the exit chanber 5 so that two test
trays in engatraigh theinlganesisastionHto;the saak chagnker dtlegfdn thg oi ned
t oget her may, be transported along the two paths of, transport reby, t he
hesd Tor pr AVRSHATEGPIAGAsEReres T, e Rictoaashs arSiHovided irpay the
transport path, i S i,hd _enbodi nent,.as well. .t wdth (l.ength jin the
Vot o i r oopl 6Ramiier A hihEnbER e R PR S€  ipn 92 & Bhe xiE Eanblr.a
to the,sum i : te il i dened pat h
i ncr ea%'sés tﬁjfé %ﬁ%ﬁﬁﬁﬁgp’hdﬁﬁﬁﬁaw}bﬁdﬁHr'éi#é%”rﬁ&ow?hgﬁ% %&e

placed on two test trays to be simultaneously tested in the testing

section 42 in spite of the use of the conventionally used test tray as

such, resulting in doubling the simultaneous measurement

throughput in number of ICs. Consequently, in the case that a

20 relatively long time is required per test in the testing section 42,

the doubled simultaneous measurement throughput in number

reduces the time required to complete the testing on all of the ICs

to nearly half, producing the advantage of greatly saving the testing

cost per IC.

25 It is noted here that the provision of two paths of test tray
transport running from the soak chamber 41 through the testing

section 42 to the exit chamber 5 as in the embodiment described



2 5 tester only by a dinension correspondi ng approximately to the | ength of
the m nor edge of the test tray 3. It is to be noted that in Fig. 4 the

| i ke parts and el enents corresponding to those of Fig. 11 14 JAN1Aodd 20857
are designated by the sane reference nunerals and will not be di scussed
again in details, unless required. Likenthe I1C tester showm in Fig. 1, the
|C tester illustrated in Fig. 4 is confirgured such that the constant
tenperature chanber 4 5 including the soak chanber 41 and testing section
42, and the exit chanber 5 are arranged in the left to right direction as
viewed in the drawing (referred to as X-axis direction herein) .in the rear
portion of ahevem®eeesytaids |one; 'rﬁ‘dferﬂﬂﬂéecm (iﬂiﬁed@ﬁ@ﬂﬁrftort each oft chamber
4 and the exit chanber 5 there are | ocated the, |l oader o section 7 and

un: oa(cjier seg[sa’@ﬁ%@ft PAENS.odtewe ekt inoihe Q:§ea‘a%1|5|€ 'f’@ll)’tl?ﬁgstf'@eri n% aR?l
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{Eeoéx: t: I ohEedhaniste el nbf b8 75 TAst 3bi dictallohaBekibuEethd yiiet f on
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More speci f h&g&hynistrh@ rﬁsggoéiaﬁl%ﬁaﬂggjnal.h% tv@ﬂg |t sSBE tdpitetfataanéhabe

r 5 are arrang e order

exit chanbe I n th named fromleft to right in the

X-axi s di regheanerit bfieedieihgtheatasting deadper $€dksi giuch grehtere unl oader
section 8 are located in front of the soak chanber 2 5 41 of the constant

t enper at ure chanddditjomnih thefcamstrattiore acgordinigptdehestirs esgmbodiment
Accordingly, as in the conventional IC tester, the test tray 3 is delivered
into the codesanibadapeve; dhe ovarall sizeaf3the 8C diestieerneed betdrdargedct i on
(Y-axis direction) which is perpendicular to the direction (X-axis

di rection) omlwincdepth hxonycabewhopedangthmf the mineddedge eftthentest o t he
| oader section 7. Fromthe constant tenperature chanber 4, the test tray 3
i s again deltrayr &prsequently: the @dvantrges\aiecabiaings thatathedeptho t he

direction in,whic . .
dlmens%n of the entire IC tester may be made considerably smaller

and that the apparatus may be manufactured less expensively, as
15 compared to the construction which would result if in the prior art
IC tester shown in Fig. 11 two of the construction comprising the
soak chamber 41, the testing section 42 and the exit chamber 5 were
provided in order to establish two paths of test tray transport
extending from the soak chamber 41 through the testing section 42
20 to the exit chamber 5.

As is well known in the art, the number of ICs which can be
simultaneously tested in the testing section 42 depends on the
number of IC sockets which can be mounted on a tester head. Tester
heads are constructed separately from the IC tester proper (which is

25 called main frame in the art concerned) and are mounted in the
testing section of the handler. It should be noted in this regard that

the IC tester is usually configured to permit withdrawal of tester



it has been introduced fromthe | oader section 7. Likew se, fromthe exit
chanber 5, the test tray 3 is delivered out in the direction which Hs AN 2003
perpendi cular to the direction in which it has been introduced fron1t%g
constant tenperature chanber 4. Fromthe io unl oader section 8, the test
tray 3 is again discharged in the diregfion which is perpendicular to the
direction in which it has been introduced fromthe exit chanber 5. The test
tray 3 may be of the sanme size and construction as that used with the
conventional IC tester already described with i 5 reference to Fig. 1 ~ .

That is, the test tray 3 has the construction as shqown iP Eig. 12., The, test
tray 3 is nbeadsinearwardiy af thg handler, it sansideraden: of the qansiderakle: i on

7 Seauent ol L Sugh e sogk crarer o1 e Lest g sertign 42 1
it M A
tray trans pgpln_tephs Mi&‘e( ﬁ??ﬂ ﬂ?\%éb??r&#ttaeiﬁct ﬁ?é’% Hgéﬁt Paq,dm%de%t h

tna thosexi ¢ aabul & pBrbkf ik, BBt REHIE A8 s A RERTER HeaR ENACPL

0¥ ,3 L TenshRfe i fF PG XL %@gg@;&hgﬁ? BPIC GoPRBLS LATRIFESR B fiduntedt IAN

2003 -69 (Ieng e rectangular test tray 3, and the
w dth of thenffd tbs8r headsweuld ﬁegfmi@bﬂr@w@g%éa%éd@awﬂlaméaﬁmer 41 i

n the constant tenperature chanber through the testing section 42 in the

const ant tem@nﬁtihpe%w@wmé-sfizb@ tésrerhéad, cduuiiohig Inicvemdging the

approximately equal” to the sumof transverse widths of two test trays so
that two tedtanidieyswhich wbeid ubimsately feadtoealgenside ralgacentangemertt each
ot her as shown may be sinultaneously transported. The operation of the IC

t est er 1constofuthectC destes@s badhplest taltingeinto account alsawtbe spadeai ned. A
test tray 3 having I Cs under test |oaded thereon froma universal tray 1 in
the | oader $eededrtorfasilitategba withdr@wabofithe tegtar beadseaswardly Qfnt
fromthe | oader, section 7 to the constant tenperature_chanber 4 and is

i n'élrod]lcjceg ithedandlesodp additien, lEeiiBCfﬁiﬁﬁﬁrW%lirghtnPEttEEomﬁst&ri headhe frogt
i 4 T 41 i i
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appr oxi mat el'y €qua e sumof transvérse Wi est trays.
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test trays used.
In this regard, mounted on the top of the tester head is a
performance board on which IC sockets are mounted. Since the size
20 of fixture (which is called Hi-fix in the art concerned) for mounting
the tester head in the testing section 42 of the constant
temperature chamber 4 is determined depending on the size of the
tester head, there is a limit to the number of IC sockets which can
be mounted on the performance board which is electrically
25  connected through this performance board with the measuring
circuit (including drivers, comparators and others) contained in the

interior of the tester head. For instance, when the test tray 3 as



25 transport mechanismin the back half section (the upper half section as
viewed in the Y-axis direction) of that stage. The vertical transport
mechanismis at a standstill until two test trays are 14 JAN 2003 JAH2003
transported onto the uppernost stage. Once the second test tray 3 has been
transported fromthe | oader section 7 gmto the uppernpst stage of the
vertical transport mechani smand accommbdated in the front half section
(the lower half section as viewed in the Y-axis 5 direction) of the stage
i n abut nent and engagenent with the first test tray, the vertical transport
mechani smis actuated to _nove the test trays on the successive stages
downwar dl y BhoweinsFigiel2nist sizedtoiacgonimosiatecsiXtxhfeurilcsy étdsred to
Z-axis direction). Alternatively, the arrangenent may be such that after
the first t@@tssmiett@ynmet (1= bhH&&dtW@t sRekedsomihe RAIEOTBIRNGE t he

:5833&2?? &b%%?%c“&wﬁ%&b}fﬁ{éaﬁf%2%%2;&%%:?&22&3%@#Qiaﬁ&b@?dﬁmt the
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Eﬁ’it | Pfﬁﬁgi Sy RRS ot (R Pumie aE R ST BE ss1Pd' oy
Wi ting o1y TARAHECEST, (inhRERB LS indasLURIH ARy CRE nliBer) I8,

testing), tBRifMt{Etvd BE masimanen it s thus impegsmleytd imrdtdgebuthpys are

| oaded with a ténperature stress of either a 25 predeterm ned high or |ow

t enper at ur etened| ofesikty-feat ICsaysthatesharayndinadiboresting sectioner nost
stage, they, while in the integrally joined state, are sinmultaneously

del i vered od2.altoigy notted thiat inAsSba@OMStanceesipderinvikC sacketsfmaydrespor t
t hrough the outlet of the soak chanber 41 into the testing section 42 which
on the | eftmeuited a the testehead asrnetacdwithdieferenaadabignhdcates with
the I ower portion of the soak chanber 41. It is thus will be appreciated
that the two If the number of ICs which can be loaded on a test tray is
increased by enlarging the test tray by increasing the Y-axis and/or
X-axis dimensions, it would be possible to correspondingly increase
15  the size of the tester head whereby the number of IC sockets may be
mounted on the tester head (performance board) could be augmented,
leading to an increase in the number of ICs which can be
simultaneously tested in the testing section 42. Eventually, the IC
testing time required in the testing section 42 could be reduced.
20 However, simply enlarging the external size of the test tray 3 is
not preferable since it would exert various effects on the various
parts of the entire IC tester.
The reasons for this are as follows: As shown in Figs. 1 and 11,
the constant temperature chamber 4 contains the soak chamber 41
25  and the testing section 42 adjoining the former on the right side
thereof as viewed in the X-axis direction, and adjoining the testing

section 42 on the right side thereof in the X-axis direction is the



S test trays are delivered out of the soak chanber 41 in a direction
perpendi cul ar to the direction of introduction thereinto. The testigg 2003
section 42 is equipped with a single tester head (not shown) dispob &Aﬁt

t he correspondi ng position below the path of transport for two integrally
joined test trays. Munted on the top _gi to this tester head (performance
board) are device sockets (not shown) at predeterm ned positions underlying
the corresponding test trays. The two integrally joined test trays al nost

si mul t aneously delivered out of the soak chanber 41 are transported to over

t hese devi ce sockets, and then a predeterm ned nunper of |Cs under test i5
out of thos@Xibahamber theFusthet, rthgsloade nhsecten Vﬁﬂﬁoéﬂ&!&d?%éﬁc&'@rﬂ gct

wi th the correspondi ng, devi ce sqckets mounted on the tezﬁfr Bea%.mhil t he
ICs are E\l adde @ﬁmcﬁ% rent d.t&@pﬁﬂnéﬁﬂﬂ éﬁmerﬁﬁua% Eid) 6F1ha?'gd5ﬁre]t he
| Cs ' | Oi . . . .
o ?QSi ?r%'cﬁ{aer%gréwﬁ%h%n&% ;Etaéf‘a(&,-ohn#&‘é iacthe ?é?isﬁﬁr;“eme&sfo
. X ) ; : : . 4 :

chamber 5 wdiesd hakaiahbetd L P URG SR iBR 4 2arefiRgcfet Boh 271 be

d : ' ' 3 i |
o ned Past SRABESekrOR 2o RS R A0S oAl BineeatRincier 1yi ng”
the test tr@brhbARBRRS FoPatle ITRBSEe} SHI@NAHRH 1B BaK LEBHFiRE e con
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devi ce socket's contact w wo test trays

di . , : K
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chanber 41, the exit CThanber 5 is al so equi vertical transport

nechani sm a¢rilsiddtisy Smfmgtd@ubﬂiwgéthbtefx@érr(aiasi_zefd)flthet@%tt tra3ys i the
stacked one on another with 5 predéterm ned spaci ngs therebetween. In this

enbodi nent, Yeaxtissdimgensior adhiverreitaainty dhe mortermatbime $m the Xsarirti ng
test trays thereon in the exit chanber 5
10 dimension as such, the surface area of the test tray 3 would be
increased by two, necessitating the region required of the soak
chamber 41 and testing section 42 in the constant temperature
chamber 4 to be doubled. With regard to the loader section 7 and
unioader section 8 as well, about two-fold region would likewise be
15 required for at least the path of transport for the test tray.
Consequently, if the external size of the test tray 3 in the Y-axis
dimension was doubled with an attendant two-fold increase in the
surface area of the test tray 3, the Y-axis (forward-rearward
direction) dimension of the IC tester summing up the constant
20 temperature chamber 4 (or the exit chamber 5) and the loader
section 7 (or the unloader section 8) would be increased by about
two, since 2 +2 =4 in the prior art example.
However, in the case that two paths of test tray transport
extending from the soak chamber 41 through the testing section 42
25  to the exit chamber 5 are provided as in the first embodiment
described above, the regions required of the soak chamber 41, the

testing section 42 and the exit chamber 5, respectively are doubled,



has an inlet sized to be approximately equal to the sum of transverse

w dths of two test trays and approximately equal to one io length cl'f#w;@ﬂ}
maj or edge of the test tray (corresponding to the dinmension of thé [ f
the exit chanber 5 as neasured in the Y axis direction) and a depth
approximately equal to one length of thg major edge of the test tray
(corresponding to the dinension of the outlet of the exit chanber 5 as
nmeasured in the X-axis direction). i5 Two test trays in the integrally
joined state introduced along the path of transport fromthe testing

verti cal tr RHEAIRCE G ERGKIS ChBBIreRcot Sbe Iopdps ertae { AELRIOATRToi ned
oner et sPRGEICH B FMAR (6t MRS 7e (RBENEIEdAS (heNpel 4Rt anspor
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unloader section 8) will be increased by only one and a half as 2 + 1

= 3.

As discussed above, in contrast to the case where the surface

area or loading capacity of the test tray is doubled, the first

10 embodiment according to the present invention provides the
advantage that the region required of the IC tester need only have
the Y-axis (forward-rearward direction) dimension of the IC tester
summing up the constant temperature chamber 4 (or the exit
chamber 5) and the loader section 7 (or the unloader section 8)

15 solely increased by about one and a half in spite of the fact that the
number of ICs which can be simultaneously tested in the testing
section 42 has been doubled. Namely, because of the presence of the
storage section 11 for storing universal trays, the increase in the
surface area of the IC tester (handler) in terms of the Y-axis

20 direction is less than a factor of 1.5, so that the size of the IC
tester as a whole is not so large.

Further, as noted above, the test tray 3 comprises a rectangular
frame 30 and a multiplicity of IC carriers 34 for accommodating
ICs, supported by the frame 30, and all of these parts are made of

25 the aforementioned material capable of withstanding test

measurements under a wide range of temperatures from -55°C to

+125°C. An aggregate of sixty-four IC carriers 34 has a



-73 tenperature (roomtenperature). As already noted, since the ICtest is
conducted on I Cs having any desired tenperature stress in a vm de range of
tenperatures such as from-55 Cto +125 C inposed thereon i hﬁﬁ{j@@“
chanber 41, the 5 exit chanber 5 cools the ICs with forced ai r do ﬁle
roomtenperature i f the ICs have had %hl gh tenperature of, say, about 120
C applied thereto in the soak chanber | Cs have had a | ow tenperature
of , say, about -30 C applied thereto in the soak chanber 41, the exit
chanber 5 heats themw th heated air or a to heater up to a tenperature at
whi ch no condensation occurs. After the heat renoval or cold renoval,
process, theonsiderably hemat weightt nEhe framend0r supROIIRAIC EAENIEFEdSnost
stage of the vertical transport nechanismi.s coﬂy yed fromthe exit caanber
5 to the podlse &f a\C@mSﬂ%ramow@ég §sinceritang g@g‘?f ERBSEHGHONIURY | 5
exit chanber extﬁndl n& in the direct,ion Ha ggqget he .fro of the exit
chanber 5) BBPHERICCEHRPOrLSHARCARSIdRIraRTY EAlTig Sodfticed from the

Lﬁi?i?gnsicéb%”seﬁﬁ% b ¥ 580 br AR oRe 025 &#WEEO% T ChoulrbiBoon
b,

¢ aspoct? vol hEkst B dhelPeidue b ¢ fratfe S0 TRcsq Rl ednfr O o

Thetest 1P PihETa edé@‘ﬁ"”@.%@%ﬁ%“ﬁ'ﬁ%‘ AR i

correspondi ggi 'aliéf%rfs?bntvaél(ﬁdjal§oﬁ%réa§e ﬂ@wgh!%rﬁére@f;@/ tBBut o, t r ay

3 at rest at the rst position A has been deplFeted of t I Cs bel ongi ng

to the categonpashid mitfhrd, whenttesit triag) are immadilyolodted éeahe hasdigron B.
Arranged cl osest to the second position B are univérsal trays 1 c 14 JAN

2003 -74 andrlkeplacedyaisiogioaspertatesidsicaily oarcedeaopliuralidyaof tésare
allotted to these universal trays 1 ¢ and 1 d, respectively, the tested ICs

bel ongi mg t braye stackgdromes on mmitl‘tbrartmtpammdrease lrmrthehweugbt afréhe 3 hel d
at the second position B and transferred onto the 5 correspondi ng uni ver sal
trays 1 c ah@sl tsayras peentiosed abeve wawld oakerit dififieultyTor acsiagda on t he
back half section of the uppernost stage of the vertical transport

mechani sm i 9P&€sALRY &6 h&ﬂﬁ‘ﬁt%fb%ﬁﬁtéﬁaﬁ'@er 5 through the outl et thereof to

th t A at th | nad t h t that
The 1o convoyAGSARRRGS MG ENEaEartd 2 A0 8RR HL S thes P bTAY Chies

e, 1L ESRRARILY 0 il Sl Fof SRR S LGRS
this epbodi FeRin&S ks ranging VLT 80 FroMf -840 125°C, the external
size of the test tray is highly influenced by thermal expansion
/contraction. Doubling the external size of the test tray 3 in the Y-
axis dimension would naturally result in increasing the thermal
expansion/contraction by a factor of two. Such increased thermal
20 expansion/contraction of the test tray 3 is very likely to reduce the
accuracy of electrical contact between ICs placed on the test tray
and the IC socket mounted on the performance board of the tester
head.
However, the first embodiment according to the present invem;ion
25  described above permits the use of the conventional test tray as
such, because two of the path of test tray transport are provided

only for that portion of the path extending from the soak chamber 41



i5 universal trays 1 that can be installed at the universal tray set
positions 12 in the unl oader section 8 is limted to four by the space
avai | abl e. Hence, the nunber of categories into which | Cs can be sof #ebhNi3i03
real time operation is limted to four categories 1 to 4 as noted above.
Wil e four categories would generally Bg sufficient to ao cover three
categories for subclassifying "conformng articles" into high, nmedium and

| ow response speed elenents in addition to one category allotted to
"non-conformng article,” in some instances there may be sone anong the
tested 1Cs which do not belong ta agx of these cahegorl eg Shoul d here be
found any tébr@ugh@mwngss%%on 5&001%@(1'16 amber g W ?ég@ﬁﬂi §t her
than the four cat e%orl es, uni ver sal tr 1 asm&&?d to the additional

category sh®ath ok Qéf(éﬁaYrtdﬁﬂﬁﬁ@rE@dth ek I f"P_b?'E Re | ower

i ght N 200, - 75 tion 1
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Ehe uni der s} bMEERLET 0% ﬁf’s{wié@iéﬂ%?eﬁﬂglfﬁﬁogmé i
thi s eason eoReS LT RERE Phe RO R LY o? SRR C e e
stop io pos'/tdd?{ﬁaetﬁﬂﬂog ?@rtéﬂat,ﬁ st tray 3 and the Iocatl ons of the

uni versal trays 1 a - or tenporarily keeping the tested | Cs bel onging

to a category |@fsheukl bé%dt"e@nﬁére thet nfthercassthan thentim & aaguiredh ¢| ty
of accommodating, say about twenty to thirty ICs and be equi pped wt

nenory portitestiin tiee teseinggethiovrr4leigoshoandtheameats binglefndedsfmt aced in
the individual |IC pockets of the buffer section 6. Wth this arrangenent,

bet ween ot he esdrangingdieer sirh ot neo up oreadureime e theaughput & meimber of | ed
with ICs, a universal tray for the category to which the 1Cs kept in the
buf fer sectilos @2lisrde eagawitduthe Fimsthemipdimengduethabht i3 aformset he
universal tray set position 12 at the unloader section 8 to store the |Cs
in that uni vmmtanc@yto Furtheuinc ieaseothe ntumbelrgi |€§nﬂ&ﬁb€an>bﬁ<59ﬂdlﬂdthe
buffer section 6 ma ttered over. a allc{l?\g\Of cat egori es c{]
caser it el Walk Lims Rathe tfaaﬁeeaswgan jarisy incliding

nmb f f toth
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deli vergd baghobRekRdusA%, rse%‘ﬁéé)ﬂvZI)y"(‘FécﬁJdé the (Rl Ped@Rdedrar th 1 &

bei ng
handling ICs). However, increasing the number of ICs handled per

unit time involves a fairly high cost, and it is difficult to increase
the number of ICs handled beyond a certain limit.
In view of this, it is preferable that the configuration according
20 to the second embodiment of the present invention as illustrated in
Fig. 2 be employed in the case of relatively short time required per
test in the testing section 42. As will be appreciated from Fig. 2, in
the second embodiment, although the path of test tray transport is
single for that portion of the path extending from the soak chamber
25 41 through the testing section 42 to the exit chamber 5 as in the
illustrated prior art IC tester, the depth (length in the Y-axis

direction) of the loader section 7 and the unloader section 8 is



-76 tested fromthe universal tray 1 to repeat the sanme steps of operation.
The IC transport 71 for transferring I1Cs fromthe universal tray 1 44 §he:s
test tray 3 in the | oader section 7 may be of the sane 5 construction as
that used with the conventional 1C tester already described, and may
conprise a pair of opposed parall el r_'-)_s 71A, 71 B nmounted over the | oader
section 7 at the ends thereof opposed 1n the X-axis direction and extending
in the Y-axis direction, a novable arm 71 C spanning and nount ed at
opposite ends on the pair of rails io 71 A, 71 B for novenent in the Y-axis
direction) and a novabl e head, not shown (pick-and-place head) carried on

t he movabl eexpandad by ardimeanrsion: COHEsPANSIHY IapRfioximaigly f0eNe he arm

that is, in the X-axis direction. The novabl e head an | C pick-u ad
(1 C graspi ntrafsnense widvbrdeagth @frﬁxeamlpomsﬂaesopgiﬁ@tr§CfSBBBHﬁafsEﬁ5)$'§ce.

Th t of th ble head in the XY directi d,th
dowwar ot 0 ENE BRBRTANY ar 1¢ hBa L O ERNGROsLAOr e L BV

St posi L A8 105 el fol A bEER R of hﬁé%@%g@ﬁﬁ?ﬂ%ﬁ&%éé%% t‘;ﬁay
rovab! ¢ hoa SRR She b AR MEREE st 7 SO EFBiresc¥ads 302,
so that el 9bk dHGwA!maytbERimmRYtdfed if° PRIHSHOrEaMAINY HICIR) pathy 1 1o

the test tray ader ‘sectrion I's al'so equl pped w
transport 86f%§aﬁ’?g65“t.i S identical in construction to the X-Y transport 71
provi ded for the ader section 7. The X-Y transport 81 is nmounted spanning

the first posiAtdcsmrd%nglyi ihehpeeeadnd@rhbodimBnergs nagll othe toral widthAN 2Q8
-77 transship the tested I1Cs fromthe test tray 3 delivered out to the

posi tions A(kemyth imthée 1anlisadieecsiont) ofthe anoe pdthscof trmspalitnie

uni versal tray. The X-Y transport 81 conprises a pair of spaced parallel

rai |l s 50 81 appsexBnateht edqualdo theesun ofideanseersewigltis ohéwentiest her eof
opposed in the X-axis direction and extending in the Y-axis direction, a
movabl e ar nitEAYS $@AhATHRY QMigion Ofttwo RathispebttanepaEt BIEreasesathe of rails
81 A 81 B for Ingeme t.in the Y-axis di _recti?n and a novabl e head, not
shown (pi ckdgpgb {lerathindhechraxisadisactian) of Fbealki seater eDICWoR novenent

thereal ong i oRUnisich Corrésponding ApProxitately tothe fength'of the Rinor™
edge of the test tray 3.

15 In order to further increase the number of ICs that can be handled
by the transporting and handling mechanism including the X-Y
transports 71 and 81 for the loader section 7 and the unloader
section 8, respectively, it would be ideal, to use a transporting and
handling mechanism, for example capable of placing sixty-four ICs

20 to be tested from a universal tray into all of the sixty-four IC
carriers 34 of a test tray 3 in one operation in the loader section 7
and picking up (grasping) all of sixty-four tested ICs from the test
tray 3 in one operation in the unloader section 8. However, such
transporting and handling mechanism is not currently in practical

25 use.

However, although it is impossible to grasp all of sixty-four ICs

to be tested or already tested (corresponding in number to the



In this third enbodinent as well, a position corrector 2 for correcting the
orientation or position of an IC called "preciser” is |ocated betweep JNW70M
uni versal tray set position 12 and the stop 15 position for the test tray
3. The function of this IC position corrector 2 has already been descri bed
herei nbefore, and further descriptiongg omtted. As in the illustrated
prior art IC tester, a tray transport, although not shown in Fig. 4, is

di sposed above the I C-to-be-tested storage 20 racks and the tested-I1C
storage racks for novenent over the entire extent of those storage racks in
the direction of arrangenent of the racks (in the X-axis direction). There
have al r eadipadiag clapacityeafl Boediarivay )taleavidimarud iGopPssIRIRStONAVEI s tray
transport including the operation of holding a unig&;sal tray. 1 |l oaded with

| Cs under 2the dsanapottisguand hasulling mechanispinclwding theeXr¥ader section

7, the operation of holding four enpty universal trays 1 a - 1 at .t he
respect i \F/)e tranaR QS ”aﬁ!}"‘g& S&mrrpm%@ frﬁ}iari\ §1gRE WG&HGP%@&?R@]E%? 14

Lo oo e SRR e A e ST A
R
205,190 LpasbIBBREAA N SoRRaT SN oP SBFuHRTEREER 87 O,
descripti °”{éﬁ%§'@fivb?f.ealft?€' ré‘?é@ iWﬂtétt iFetHe REmbEL b?’?c@eﬁfpie?%téﬁodle’

: n
whi |l e test are transported one by one 1n the section o test tray

transport pafraady tesfdddresent jhehRXidaddres@etion ¥ i ee Urgondakpader
imchgrrb

section 8 to the“soa er 41 as in the illustrated prior art IC tester,

two test traggtion 8n rbaFe@ltwély isogresiteat as compatedhnendiet adnidergf £KCs
w dened path in the section of the test tray transport path extending from

the sopk chéhdecaalbe handied thetheX-Ynganspiores 2R and 8 hetheinumbecledfnber
5. It is thus to be appreciated that this permits |ICs under test placed on
two test trpicktup padsiofitheamovable headdpick-amd-plasei headcthene 42 in
spite of the use of the conventionally used test tray as such, resulting in
doubl i ng t hwadllgube d&8suy ohakilitynthat semeughpbe picknuptRadsofithe,

o ol B s 1 bR R e ™
o, WY TOA I e e B L T
Lhe 2Skanages oLugh TR ARG AETGA 5P D BB AIsh BpoP BT I ERL AT,

runni ng froméb@ﬁ@m%eﬂ%& gr'(_)ugh the testing section 42 to the exit

chanber 5 requires
This is the reason that in the second embodiment illustrated in

Fig. 2, two generally parallel paths of transport for test trays are

provided for the section of the tray transport path extending from
20 the unloader section 8 to the loader section 7 and that the unloader

section 8 provides for halting four test trays in all, two test trays

at each of the first and second positions A and B while the loader

section 7 provides for halting two test trays therein.

This arrangement increases the number of tested ICs present in

25 the unloader section 8 by a factor of two as compared to the prior

art IC tester to thereby permit the transporting and handling

mechanism including the X-Y transport 81 to transfer tested ICs



14 JAN Z""~~ -79 independent drive neans for transporting test trays, and
needs only one set of equipnent including sensors and detecting cir |4i Mfﬂm
nonitoring the position of the test tray, stop nmeans for positioni ng t

test tray, etc.. Al of this contributes to saving of the initial 5 cost as
wel | as the advantage of downsizing thegentire test tray transporting
system In addition, in the construction according to the third enbodi nent
descri bed above, the overall size of the IC tester need be enlarged only in
depth by only about one length of the m nor edge of the test i o tray.
Consequent |y, the advantages, are obtained that the depth di nensi on of the

entire |C teéfisiently.oén mdditiyhsasishape rentpekesintf ayfagtamding,ghresls

may be manufactured | ess expensgively, as compared,to the construction which
woul d resul thithej |@ad19ef W?Bpna?t t'i‘@:W@@?BPrgB&Aﬂn@h‘aﬂfg!“glﬂe?%anfmthe

o RO B et
s L i v e
10 LSSL 20,Li0uRS By SERNSCA LRI EOG (heTeatmr o % SO o,

transports 'tésf%??i%dh”éﬁ%??ci'e%ﬂ ﬁaﬂ%@'rf@é’ng\ééﬁeh’;clgg?r\/ﬂbe%‘ﬁkﬁ.

i ncl udi ng sensors detecting circuit for nonitor positlon n(}f t he
test tray, PW@EUBEé‘rt%_ef Qélvﬁﬁﬁ.E\Qé @ﬂ"r@@lu&:ﬁhz%ttﬁ%t tés@lg Bhfe ofsthe IC Yeated
ve

above. More rami n ma space ne be provi ded between the two

pat hs of tragspewholel.n contrast, the third enbodi nent utilizes two test
trays in an integrally joined state, and yet only one 14 JAN ?003 -80
path of transfdva atlvanthges axft the sgcont eerabpdimenttdeésaibedrabovenw idf t he
test tray transport and requiring no wasteful space. As a result, the third
enbodi hint Beabbesexplainedon kbedeasis ¢f spgcificnnume radvadues encermingf
the constant tenperature chanber 4 and the exit s chanber 5 as conpared to
the first ekBedmeaderseconBwity mfesgpcectafd@® 8hat the construction

enbodi nent provides for. furiher redu the depth

of “he ontire G §Qiiéﬁgﬁt.ra|tﬁf Hee _tcmteﬁoaﬁo%ef@mw@g&gmcﬁegr@ags_ @it
fzgﬂ) gégéﬂéiﬁgp%gfﬁﬁfn’ﬁ? |a\t,sfa,r?§htiIﬁriﬁgééar@g'a\?@eﬁtx%aq Shdeh SHETRE ior
Cransport peldi H@LTHRSpEER He¥ase s 4Be¥s 15 b manf o adifily

sect i ofi; 42 tf8rtt'?—".“fsté')(;i‘a \Asgﬂ?rggﬁé édﬁoﬁ%@%@{?t%'tﬁﬁ?b%rf’%% dtendfingum of

transverse w dths trays so t
from the unloader section 8 to the loader section 7, as is the case

with the prior art IC tester whereas Fig. 3 (b) illustrates the case
where there are two paths of transport for test trays for the section
of the tray transport path extending from the unloader section 8 to

20 the loader section 7. While in the case of Fig. 3 (b) two test trays
are both shown as having tested ICs of like categories placed in like
positions, this is only an example. It will be obvious to one skilled
in the art that the positions allotted to the various categories may
often vary from one tray to another.

25 As is apparent from Fig. 3, in this example most of the tested ICs
placed on one test tray 3 belong to the category 1 with a few ICs

belong to the categories 2 and 3 (the numerals 1, 2 and 3 marked in



i5 test trays in an integrally joined state may be sinultaneously
transported. However, in the case that the tinme required per test H?h@%e
testing section 42 is relatively short, it is preferable that with 2003
construction of the test tray transport path extending fromthe | oader
section 7 through the soak chanber 41 _gmd the testing section 2 0 42 of the
constant tenperature chanber 4 and the exit chanber 5 to the unl oader
section 8 being retained as in the illustrated prior art 1C tester, the
depth (length in the Y-axis direction) of the |oader section 7 and the

unl oader section 8 be expanded by a di nensi on correspondi ng approxi mately
to one trantherteetvﬁrayhB(ne@ﬁgsanérng e 2atROSSIEDdge) of the rectangul ar

AR RIS ST G TR A R A

opproxt el oo e oot e nior Sanslio AR 5 e
s L aneouely A TRSRSY HRS RSB0l LS IA 0T e RN o
T ol RS RATAY BRelyth  YHSRRor
extend g | boR e K 0RdEh [ESChr e eddiiel e FafR Al nrBRYd

so t hat tmggsmmﬁeiiﬁ e bALELRFigL 3 QblesintledtRol fosYrdlfs 3 are at a

si mul t aneou transported as 1 n the i ment descri bed above. In

addi tion togthpdadyRihagrsfireitaposiion A hthe asonabkhedd makes ttheo
construction of the fourth enbodi ment utilizes only one path of transport

for the testramspyortingheasedsiinnt@talpane fot eadhdf thetested IGswil theler

section 8 to the | oader section 7 to permt the use of a single drive neans
to transpor tategoriesagsand&nce requiring only one set of equi pnent

i ncludi ng sensors and detecting circuit for nonitoring the position of the
test tray, stdys medad shoveyddie number ohsrarsporting travels afhthepovable
provi di ng the advantages of being 20 econom cal and downsizing the entire
test tray th&ﬁép@reﬂhguyy%\(\/@rﬁfa’sgv@rtes‘é\%dﬂﬁé afithatcateaariesZ aed I batki ng

e dopt o e Tab o R Sho TR SRR e B " RO PESheERR ™
51 s a pl anngren At s B S B eSHEFE tEa% At staEsI Bl £8Se of oy
integrally gh nghl§ WhEPe £85R (He Ehs@Yt FIPY 6) tHBre are two test trays at
a standstill. Otherwise stated, in the case of Fig. 3 (a) since the
same transporting motions are repeated for two test trays, the total
number of transporting travels of the movable head amounts to four,
that is, twice the total number of transporting travels in the case of
20 Fig. 3 (b). 1t will thus be appreciated that the IC tester according to
the second embodiment described above improves the transporting
efficiency in the unloader section 8 by a factor of two.
If the number of categories of tested ICs is further increased,
there may be more categories of tested ICs than the number of
25 universal trays held at the universal tray set position 12 in the
unloader section 8. As already explained, such instance necessitates

the operation of replacing universal trays in which some of the



14 JAN 2003 -82 test trays 3-1 and 3-2 in engagenent with each other. Each
of the test trays shown in Fig. 5 is essentially the sane as the
conventional test tray 3 already described with reference to Fig. L& JANT803
conprises a rectangular frame 30 having three equally spaced 5 apart
parallel cleats 31 between the opposegg{raj or side frane menbers 30a and 30b
of the frame, and a nultiplicity of (sixty-four in this exanple) IC
carriers 34 nounted between each pair of opposed cleats 31 and between each
of the side frame nmenbers 30a and 30b and the opposed cleats. These nenbers

are fornmed of the io material as nentioned above. Each of the illustrated
test trays uBivgnsadrtaaysilosatededncthe amivensal teay set[503tIoN (1dadre he

TR o edgeretWEnEKHED EBe) s agkcs eONoB 1§ rand BE ¢ GRIARSIERta e JTNEESRbr e
R i e
Soa 395 orreplScenietr aharatig. okl BHRas 4 CahSMarasIVIRRE HBR. Suer
T oea s e Badihgs ch8 Sbish B tdMnginy Ltk Feselh Bk SLT PLent LY ey
b eepon: TRHERRRS iz E MR CGUHRDRRatitheySP Ui 8T apragbreral 1Y
configurati g%}»@&@ﬁ@ﬁ%} rtug g?@{gfaﬁiéetﬁﬁbstrhéhyiﬁe_sitéﬁnltds?@'s pOssibaé 5> of

the test tr shown i n and the description of the other parts i

s onmitted. Wisigbdert)f dhiecuhlpraderoseddbhu8i dar, 33Ahe388se ahat3dRrefartehemi s
14 JAN 2003 -83 wider than the other protrusion 33A, and the w der

protrusi on A3Bmany westddd@sephdded on tHetestidraysfattrestma) theartjoadea
while the narrower protrusion 33Ais fornmed to the left in the draw ng.

Li kewi sk, wsebtioey8s df tthet dperationazfeeaplacing, uBiversehéraps isfresjuireentos

wi der than the other recess 32A, and the w der recess 32B is forned .
general Iy i forhangikandlestested Hos placagdomnad innt testhsayartheneiharedssa 32
Is formed to, the left in the drawing. It wll thus be appreciated that two
test trays Righ tikeiinpeddhaicthe waiversalstiay: (eplasdngNVErPBMANDE est

t d t ed ith th
ray are engadessitated %|S"3 Eco sort and handle tested ICs placed on a second

test tray.

15 Incidentally, if the number of tested ICs placed on a test tray 3 is
doubled, it is presumed that the required frequency of universal tray
replacement may be reduced by half. As indicated hereinbefore,
doubling the loading capacity of the test tray 3 by simply doubling
the external size of the test tray in the Y-axis dimension while

20 retaining the external size in the X-axis dimension as such would be
accompanied with the various problems as mentioned above.
However, when as in the second embodiment two paths of transport
for test trays are provided for the section of the transport path
extending from the unloader section 8 to the loader section 7 so that

25 two test trays may be simultaneously transported, two test trays
naturally provide twice the loading capacity of one test tray, and yet

none of the aforementioned various problems occur. Besides,



i 0 recesses 32A, 32B of the other test tray only when the two test trays
are arranged in the sane orientation in the same horizontal plane. %q 2003
addition, the dinensions of the protrusions 33A, 33B are sel ected l ég
slightly smaller than those of the recesses 32A, 32B i5 (or the dinensions
of the recesses 32A, 32B are selected_ g9 be slightly larger than those of
the protrusions 33A, 33B) such that there is a |oose fit between the
protrusions 33A, 33B and the recesses 32A, 32B. As the test tray is exposed
to a wide range of tenperatures such 20 as from-55C to +125C during the
use as already noted, the external dinﬁgﬁL t he

N sions o ray wi | | be
somewhat de@B6iditionaladantagessare ppavid Igéhlt 89 r\gu%ﬂ'ﬁﬂuﬁn(ﬁsﬁ ©fi n
play in the fit between the protrusjons 33A 3 and.the recesses 32A, 32B,
the test tr59emms;tarmttem@p@wsaw&ebCEa@%ﬂa@ﬁa&%ﬁﬁ@mﬁ%ﬁ'ﬁeP | 25
expansion/coggéaction, but moulg1%§&siblﬁebe di sl odged .out . of na@%ng

engagenent AMFEGEEd IR A MAYeap & £anventia Uah™M& Bendi ng and

war pi ng. Thi s ié)th reasQn for the need of sone 14 JAN z003 -84
| ooseness i FIPRO¥EG B n the protrusions 33A, 33B and the recesses 32A,

220 bt . el GORH0RRY AR 1 Yhetef R ryEted BeFOMd 1310 St ©
deperal)y heiadiEht descibed dhovihi I ighPbe rigfyekbiaEaIdCitg b

obl i quely at” an ang greater than e each o rotrusions

33B has its tb@fég?r\%&%#br%&Gﬂﬂéhﬁ‘ﬁnﬁ!@éﬁéaﬂ' tr&ag&ebﬁ%\dwwétmyﬁwéﬂ y

but its right si | termnating in a rounded outer end corner

Consequent | wtantRitililiea tHefit omspoit path Bk aﬁpenqrangpoﬁt athasfitted
in the recesses 32A, 32B of the other tray 3-Z, there wi | | be clearances

to the |eft dededintthe ¢drawing) and thaseRAR aransporepatin (Ehglowerhi | e at
the right hand top of the protrusions 33A, 33B will there be also snal
cl ear anges tthangponbpathexs viewednni the&idgawdng) s respectivedy e thedleraderod
t hat such | ooseness z5 in the fit between the protrusions 33A, 33B and the
recesses 324eC3imN fdefharcthe desstraydinethedyr detiananodnpath hedikhed, it
expansi on/ contraction) due to changes in tenperature. Fig. 6 is a side view
i || ustratingStGRNVAYeskinkntbe Soak ehambesndl dodbe phaced HsHg uppermost
transporting t test trays 3-1 , 3-2.in ao.an jntegrally joined state. The
oppos re. mtestaigycswpndrind Seuesef thesiEitiag! HiatRprimeRNANISR fl v | od
ext ensi ons f 3 r e 8 i t |y and flush
wth the topneFaR ERg s, "Bhce HROREW LY Tabaedtast 3 N5t or roa
on t he,extengsi t j j : 32B
are forimd TanRTetlo the i CRVErTeRE 125, FURRBLIHE SRR bR INE YRl o
exanpl e, twqrph ' Am3 | ' ; Rinnrenal ion
300 6f the rLrnIPOKENREEhIHIOM SR, FReE, IATHAYAllY Wit T HoTe RS

is conveyed from the second transport path into the soak chamber 41

to be placed on the uppermost test tray supporting stage of the

vertical transport mechanism.

20 When both of the two transport paths in the loader section 7 are
depleted of the test trays, two test trays emptied subsequent to
completion of the sorting operation of tested ICs are transported
from the unloader section 8 to the loader section 7. When the second
position B in the unloader section 8 is vacated, two test trays at

25 rest at the first position A are transported through the two
respective transport paths from the first positions A to the second

position B subsequent to completion of the sorting operation at the



14 JAN 200 -85 wall ed extension 30d of the major edge 30b remains eﬁfgg&
for two recesses 32A, 32B. In other words, the thin-walled extensio 1053
the major edge 30b are left as three separated thin-walled extension
portions 30d by formng two recesses 32A, 32B. 5 As shown in Fig. 6, a pair
of opposed gui de nenbers Gl, & havirmbé; rectangul ar cross-section are

di sposed in parallel so as to be in sI'Ying engagenent with the side
surfaces of the nmjor edges 30a, 30b at the opposite ends of two integrally
joined test trays 3-1, 3-2 (mmjor edge 30a of one test tray 3-1 and nmjor
edge 30b of the io other test tray 3-2) and the undersurfaces of the

thi n-wal | edfirsttepesition e Uptidde phestpentofvtie tesbrgaybereasbiothofothe he
test tray transport path extending fromthe exit of the soak chanber 41 to
the inlet otwocherarsgdntgpathg imrthéurodder aeatien i testf trays tosdddchgvith
section 42 to the inlet of the exit chanber 5 in the third i s enbodi nent

i || ustrat edtested §Csaelievediodreatrieaddareodebivered from theajpperaepor t
path extending fromthe first position Ain the unloader section 8 to the

| oader sect te8t tray SURPAIZing stagedfi thewerkigali tnanspost snechasisadtinvel v.

S i e o R o U KA oL s v 1
. e e ol 0dd & o
e R N T T e e
L2 12 Todied 108 S ESyB NN 068 o hBEEs SRS SRR g
g, Seeutage B ORI SRR Pb bl nCEld RAIEERRIMRS 48,00

section 7. d298?the8ﬁzc?ﬁ';56§w@haﬂofn the {4 €ltPansport path $R the De

appreci ated that éngagenent Ittt ng nd di sengagenent test trays
may bejpaci Unlgd@er séctitm 8ppernost test tray supporting stage of the

vertical transport mechanismin the soak chanber 41 is provided 5 with a
pair of gui de Tihebpesationsdf dheg extid alctrangpo ttheeshdmism in the soak
chamber 41, the testing (measurement) in the testing section 42,
the operation of the vertical transport mechanism in the exit
chamber 5, etc. are identical to those in the prior art IC tester
15  shown in Fig. 11, and further description is omitted. In this
embodiment as well, a position corrector 2 for correcting the
orientation or position of an IC called "preciser"” is located between
the universal tray set position 12 and the stop position for the test
tray 3. The function of this IC position corrector 2 has already been
20 described hereinbefore, and further description is omitted.

Further, the sorting operation, the universal tray replacement
operations , etc. in the unloader section 8 are also essentially the
same as in the prior art IC tester shown in Fig. 11 except that the
number of test trays handled is doubled, and will not be described

25 repeatedly. It should only be noted that as an alternative
arrangement, separate X-Y transports may be provided for the first

and second positions A and B to further enhance the rate of handling



surfaces of the opposed m nor edges of each test tray as introduced from
the | oader section 7 and |i kew se the uppernost test tray supportﬁqu§N§®§
of the vertical transport nmechanismin the exit chanber 5 is provided w

a pair of guide nmenbers in sliding io contact with the side surfaces of the
opposed m nor edges of each test tray.ght is also to be noted that a pair
of gui de nenbers slidingly engageable with the side surfaces of the opposed
m nor edges of each test tray may be provided if two test trays are to be
engaged (mated) with each other at the position Ain the unloader i5
section 8 and likewise if two test trays in an in_tegrally,d' oigeg sﬁa e are
to be di sengegtediCem knadditipe; the IChaccoauBPdasid 6APACILYL0E §BR RWHeince,
in the unl oader section 8 the guide nenber claoser to.the second, positi,on B
i s arranged & disRosas, hetwess tlﬁgtstpp Fh%@'tlﬁen%@Bdo‘gtfoéfth%@%ay’p%@ngo

;355323 igwit g| |§é@6t+§g%é%{¥H%Hi"EVg E %2@&%3%?1' :aﬁ Tk e inEidiced s’ fﬁg

?ﬁ;t ei {mna?e/lrtﬁgthoﬁi{e)rﬂat‘@?é ngtségﬁéﬁa&%()%ﬁ&fg&i'hb%r‘%i!@a&?df%&?ﬂﬁgﬁ'ﬁgﬂ'é rgygoi n
. o o B

an integra wg?%%gt%ﬁtﬁtas t hey nove fromthe second position B to the

| oader Secti he test tray of the construction shown in Fig. 5

e DS RSB By R o

enbodi nent il l'ust

first test nolpaWnX0rifT2 I Blsphddy sbeveqthd MG b keaden sxeiaben 7 is

pl aced into the bac secti1 on e uppernost test tray supporting

stage of theatkstémkhért@m-ncrmhagiasmdm_ f&e movkmentier te andires
hal ted thereon until the second test Tray 3 is introduced fromthe |oader 5

section 7 amktentmfatieos®storegepaeksust theslirectdpnsopporangemsenagsf tiie t he
vertical transport nechani smwhereupon the protrusions 33A, 33B of the
secondlibest racﬁg dortthe Xeoaxis diteatienpaddeaperation: 0f this 453 4ransposbB of
the first test tray to join the two test trays integrally together. Then,
it will be &as alreadyebeensteaaribed hefore, aading turtherdepscripdiqrds trays
are conveyed fromthe | owernost supporting stage of the vertical transport
mechani sm all6Rgated haregl e transport path to the testing section 42,

fol |l onwed by, on conpl etion of the testing, on all pof the,lCs under test,
bei ng del i ver df, T CORSIFUFTIOMacFRrdiAgets She\5econmamiOdiBRent om t he

Lesting 1S SERRL A4 NBeFLE SORIBRE BUEREraRtaare IR BE hacTalE o,
o 2t o DA 7R B ok YRGS ARod epafilel A a1
?L:t Utss\g 'OP tpﬁgte?sﬁnb%éﬁoﬂf‘@l?%m cohstant tenpdateae dharmBer 4cand ed
the exit chamber 5 to the unloader section 8 as in the illustrated
prior art IC tester, two such paths are provided for the transport
from the unloader section 8 to the loader section 7. It is thus to be
20 understood that this construction permits four test trays in all, two
for each of the first and second stop positions A and B in the
unloader section 8 to be halted, despite the fact that the
conventional test trays are used as such. Accordingly, the presence
of twice as many as tested ICs as in the prior art in the unloader
25 section 8 permits the transporting and handling mechanism including
the X-Y transport 81 to transport tested ICs more efficiently to

thereby increase the throughput in number of tested ICs. Further,



test trays delivered successively one by one fromthe uppernost test tray
supporting stage of the vertical transport nechanismin the exit chanber 5
to the first position Ain the unloader section 8 united together jilngAN 10k
by the protrusions 33A, 33B of the 25 succeeding test tray fitting into the
recesses 32A, 32B of the first discharged test tray. Then, upon conpletion
of the sorting operation at the first position A the two test trays are
conveyed, while in the 14 JAN 2003 -88 integrally joined state, fromthe
first position Ato the second position B where the sorting operation is
conpleted prior to being conveyed, while still {n the integrally joined

st g}t)e, f roﬁ‘bﬁﬁaU%CanthN@otﬁﬂ SFAYS WAItHRY |1pakhe i(!s%é@\' §ﬁc1?|.°n$a)btt¥‘\ﬁn' Il be
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two hol es 634, 3 @ IRBhEY e dtly (it QﬁeF’déﬁiﬁééﬁstﬁéeBIC! espectively at

positions corresponding t0 the guide pins 61 A "61 B (positions generally

line symretri ¢al agdditioR, in therseistiractivn heesordiny nelthees¢cohd! i ne of the
frame 30). It will be readily appreciated that the construction described

just above penbodiamend destribiechabovelasimek 3; Zhem beralhiségeadf yhe dCned
together sinply by bringing one preceding test tray already at a standstil
i n thelgsoak teshebaeedibeeniargaciondylén depth by anlynakout enadengthtofatfse nst
t he succeedi ng test tzgy. It is alsg noted that the dinmensions of the guide
pins 61 A ®MiNredagiofcthe tesk tEay drtordeinto nEpvidRAWR padhsrof tRSheras
62A, 62B (or the dinensions of the 14 JAN 2003 78? )
transport extending from the soak chamber#T Through the testing
section 42 to the exit chamber 5. Consequently, the advantages are
obtained that the depth dimension of the entire IC tester may be
15 made considerably smaller and that the apparatus may be
manufactured less expensively, as compared to the construction
which would result if in the prior art IC tester shown in Fig. 11 two
of the arrangement comprising the unloader section 8 and the loader
section 7 were provided in order to establish two paths of test tray
20  transport extending from the unloader section 8 to the loader
section 7.
As discussed above, the provision of two paths of test tray
transport for the section of the path running from the soak chamber
41 through the testing section 42 to the exit chamber 5 in the first
25  embodiment and for the section of the path extending from the
unloader section 8 to the loader section 7 in the second embodiment,

respectively make it possible to increase the simultaneous



hol es 62A, 62B are selected to be slightly larger than those of the guide
pi ns 61A, 61B) such that there is a |loose fit between the guide pins, 61 A
61 B and the holes 62A, 62B. Fig. 7B illustrates a nodified form il &t R003
t he opposed maj or 5 edges 30a, 30b of each test tray are provided with

dedi cated |l atch neans. Specifically, {gg engagenent nenbers 63A (one of
which is visible in the drawing) which are sw ngabl e through an angle of 90
for exanple are nounted on the top surface of one najor edge 30a (upper
maj or edge as viewed in the drawing) of the franme 30 at a i 0o predeterm ned

spacing. Forned in the other j or edge, 30b (] ower j Qr edge, as,. viewed in
tﬁe drgvm' ngneasyesnentbt rQnggJde)ﬂdN%bﬁé Od‘u(l&s H@Iﬁﬂg&fﬁéﬁﬁie%@beabmﬁﬁ diy

ends ( posi 1 ABASNR ﬁ‘ﬁﬁﬁé@%ﬁ@%%ﬁﬁ@”ﬁ?ﬁ%ﬁ”ﬁ&ﬁﬂ%ﬁ@biﬁé TiSeder Becafald na
63D, ' respectMIaNp Idaiier SREEAMEA FanhecopeEmbayiiRirndetbeceyhor®ena
movenent - overenPLEEERERE e BV oRal RERRETATRBRIHPERRER, I ErsTIREL 1
havi ng Tho poweler Way O BrFisiBipf Thio Bt A EerL PR FEMBRMY R, Toior

edge 30a. T I ha i ji =e! idd N
respective ngleé;gssﬁt:a%}ﬁopgr'brggp?ﬁaghg{wﬁ&éo@gggaﬁoﬁa%ﬁzqﬂeecg?gggdg& and
64F in the pakRE. edges 30a 2 s and 30b have a depth approximately epual to

the thickness of the engagenent nenber 63A. It will be readily understood

that the constRigcdi ibhu staateisbgdhitdtembodinhéht BF0the Bredent imeentios itmo.
test trays 3-1 and 3-2 to be integrally joined together when one preceding

test tray awtldetlythe depthafldngthlinithe ¥eaximklirdchion) ofithe cohstamt oader
section 8 is brought into abutnent against the succeeding test tray with
its (the sutemmpprajureshamberehgng exieabambesa isrexpanded ascal
orientation), followed by pivoting the engagenent nmenbers 63A to fit their
pi ns 63D i nEEMPRIecHEP ddiGoREigaHol(ed e63AT 41y BHEMANRTIOBGHIesRoNdingy . | t

is preferable that the, dinensions of the e genment, nenhers 63A, th
recesses 63BPPERKIMATE Y TR0 r M @ FRe MGORE Gengbh o thes Mingk ecﬁgéa) ob

63F, 64r antNBEREANAUIE! FRRS 63 RAI HoHhicses ainolegaened Battpfat co o
the. dr awi not SSRRE FPrIeSsoYs 5 Alavinhd, FaP Ehe P A RE D E BRGNS
flange, 65 exteROLAd through the soak chamber 41 and the testing section 42 in
the constant temperature chamber 4 to and through the exit chamber
5 so that two test trays in engagement with each other, that is, in a
state integrally joined together may be transported along the two
paths of transport, whereby the need for providing two independent
20 drive means for the test tray transport path.
in this third embodiment as well, the width (length in the Y-axis
direction) of the widened path of transport is approximately equal to
the sum of transverse widths of two test trays, so that the widened
path increases the depth (length in the Y-axis direction) of the IC
25 tester only by a dimension corresponding approximately to the
length of the minor edge of the test tray 3. It is to be noted that in

Fig. 4 the like parts and elements corresponding to those of Fig. 11



i5 outwardly fromand flush with the top surface of the frame 30 with two

t hr ough- hol es 65A, 65B forned through the extension 65 at a predeterm ned
spacing while the other major edge 30b (lower major edge as viewed il tANe2003
drawing) of the frame 30 is also forned with a thin-walled extension or

fl ange 66 extendi ng outwardly from andgp o flush with the bottom surface of
the frame 30 with two protuberances 66A, 66B fornmed on the extension 66 at
positions corresponding to the through-holes 65A, 65B of the one major edge
30a (positions generally line symetrical with respect to the | ongitudinal

central line of the frame 30) so as t9 be engageable a 5 with those

t hr ough- hol @&€ deﬁlgn%egg%?he FAMGre am%?\ﬁmr@h&m&%»{i net D&6 of the
maj or edges 30a, SQE are si zed sxgh tEat the sum of the thickness of the
two extensi GHECHESEQAJAURUAIAREAINS, UNIESSIFRAYERd. 91 siightly smaller than

égiﬁﬁ “one. pr ﬁﬁgé?ﬁlget fgé@tsit%i;rté‘wﬁﬁﬁréﬁﬁ e CReR B TSt I

372 1 ?Lm“%_ Big-oft scCPREEU Al Tt Eﬁal& thed AN s AT R A ot
i Sbe 1B SopR HHRRF 4T 2D e stTe Searn M Z e BAg 9L "5
to be engageathiber So8tk SHfiadd e e IeTeol Aght dRcRtLR (Y dieviegtif o case

as well) it 1s prefera e dimensi ons ~of | ( ol es 65A,
65B and t he R AR ¢ PEFIPEAd RPBsDE BHiisedirepeivn ihgtrer eirethé raaroose fit

bet ween the through-holes and the protuberances. Fig. 7D illustrates a

further nodibreibdr of ehenCvitestet Reideiinn friomti dfdhe catsaitetbrapepature frane
67 having a pair of openings or i5 conpartnents 68A, 68B forned at a

pr edet er m netiasmler dgafdthemxitrehianbey 3 therearetiogasednthanlyperent with
each other. The arrangenent is such that two test trays 3-1 and 3-2 are

accommbolat edectiame apdrunigadesseciden & The loadglrisectioan? isadaptedrfor
transported together with the coupling frame 67. In this a o exanple, each
of the openith@Bsberingsandrelaadinguilis Hhder dsstontosteshitrays Shoapable Fig.
Stepped shodtauIthaTaNd Be hiot/iaNeTems @tuees vl aottnioader sation B
recei ved i nisadried i Bits LY SRERTRadiia sestadica s nishHave bren
flush w th Sacries] ooy thepPet sEfx 4 BE Blofaf therak Bt bhiMr o apor tat | on’ of
two test traypsequently to being tested in the testing section 42 of the
constant temperature chamber 4 from the test tray 3 to the
universal tray. Further, in the forefront of the IC tester there is
located a storage section 11 for storing universal trays 1 loaded
with ICs to be tested and universal trays 1 loaded with ICs already
20  tested and sorted.
More specifically, the soak chamber 41, the testing section 42,
and the exit chamber 5 are arranged in the order named from left to
right in the X-axis direction in the drawing, and the loader section 7
and the unloader section 8 are located in front of the soak chamber
25 41 of the constant temperature chamber 4 and in front of the exit
chamber 5, respectively. Accordingly, as in the conventional IC

tester, the test tray 3 is delivered into the constant temperature



14 JAN 2003 -92 with their positional relation being accurately maintained,
I nsuring that the operations, testing, neasuring, etc. in the variozs
sections of the IC tester effected with a high precision. Furt her, ! hEAN 2003
transportation per se of two test trays may be carried out positively 5 as
they are transported in unison with thgapoupling frame 67. In the first to
fourth enbodi nents descri bed above, thé present invention is applied to the
|C tester of the type in which a constant tenperature chanber 4 including a
soak chanber 41 and a testing section 42, and an exit chanber 5 are
arranged in the left toright io direction as viewed in the dramﬁg&ﬁéx-axis
direction) ichannleer daim ple tdisectipn Gé-axist@dicestiomi which isr BAIPSR ar
constant tenperature chanmber 4 and the e§Lt chanber 5 tgaée are | ocated a

| oader sect itorthe dir@aionrPoaads dieeetign)dn whleh dt has beencywveydhrent to

those skilled in the grt that the esent invention.is gapplicable with
equal i 5 ag(/ﬁm &Q@sﬂrﬂgaﬁjﬁé SectiR 1o dhede rs%ﬂgprﬂc{ﬂlrgm p’b? way

"I S R Ry £ e A8 PR 0 T G 1
reduce L AR BE SN BrC WD oL LAEnA A 1 Ch AR 45 101
const r uct | 0 3e£0pdLAGE i d Hh BIPIFAGEPSERt AN PLAKNId M

The fifth e repres ance of "construction eit’her 1 n which

two paths ofgyj¢ ber ' rthieCfdst £ NP 337 dliverd8hiein the §ipettiyh of path
e [; he st

extending fromt soak c¢hamber” 41 to't esting section 42 so that
two test trayRidiys prerperiientdratd YheidivéEtiorolis Wwhichaishastisseral ong the
respective transport paths or in which the width of the test tray transport
path for théntreducsd frdrmh thHdcoP8landeemperatiurg dhambehnet.spasnctizeber 41
to the testing section 42 is broadened to be approximately equal to the sum
of tramsver smloadehsedftiond, et teshyray 3@ ihagainaiselsargecys the an
integrally joined state may be sinultaneously transported. The parts and

el ements s cireetiponwihightis pamgendicwtagso the directiow iniwhiehdthagat ed by
the Iike reference nunerals and will_ not be di scussed again in details,

unl ess requibeg introgdHeeddrosatbe exituchanmbsd 5.si nce each of the test tray

supporting stages of the vertical trapsport nmechanismin the exit chanber 5
PP g a1ghe test tray §may%e o{E tnepsame size ané construction as that

used with the conventional IC tester already described with
15  reference to Fig. 11. That is, the test tray 3 has the construction as
shown in Fig. 12. The test tray 3 is moved in a circulating manner
from and back to the loader section 7 sequentially through the soak
chamber 41 and the testing section 42 in the constant temperature
chamber 4, the exit chamber 5, and the unloader section 8. In this
20 path of circulating travel, there are disposed a predetermined
number of test trays 3 which are successively moved in the
directions as indicated by thick cross-hatched arrows in Fig. 1 by a
test tray transport.
In this third embodiment of the invention, the depth (length in the
25 Y-axis direction) of the constant temperature chamber 4 and the exit
chamber 5 is expanded as compared to the prior art IC tester by a

dimension corresponding approximately to one transverse width



i o has a space for accomodating only one test tray, after conpletion of
the testing on all of the ICs under test | oaded on two test trays in the
testing section 42, the two test trays are separated and delivered DWNQU[B
one out of the testing section 42 in the direction perpendicular to that 1n
whi ch they have been delivered in, afiP-are i5 transferred onto the

| oner nost stage of the vertical transport nechanismin the exit chanber 5.
As the test trays 3 is noved up through the successive stages by the
vertical transport nechanismin the exit chanber 5 and arrives at the

upper nost  §teqgth of the mefbédgéhoifrf-ﬁG rertangdlan test tthayud aaddhesect i on 8
where the a 0 or{in operation is effected on the tested I Cs placed on the
test tray. Wjdltﬁl"@ thgﬁésrérﬁys&r@mmfw@#gt%q iggfreguitbe seak that once

roves vo sCHEBIBRL N R RaReLETe LERInd ARbPE rSRLARP B e 1Y
Vertical ¢ Fantpdr senfoRzandh e 2RBSE 1ERThaBHOL Worther'® fo thejaxit

"4 trays sRonEEn BB RRRE A G SKim AR AR R the ST fahsvel e rer
conet ruct 1 SAOCAERRf B (U Py Bl RRCLS couR LS WA heIERIcRing ¢ om
the exit CRegRA e@gédim &t QAERTeRICHLINEr 85T Ongtrﬁsy'wdef section

7 to the soakK chanber 41, “teést trays are transporte y“one as in the

illustrat egimulgyne?g@sl?/qr@ﬁsb@rte@j ther two juxtaposed or two integrally
joined test trays are transported in the section of the transport path

ext endi ng f rbhe idperacidn ofiahieelC 4éster tbastre&itbdgwd@tsicoibefbﬂf'uét abdviehus to
be i o appreciated that despite the fact that the conventionally used test
tray 16 enplith edvabesexplained.s arrangenent permits the sinultaneous testing
or neasuring of I1Cs under test |oaded on two test trays, resulting in

doubl i ng t he Astest thaeSubawing e mnderttessugaged thereartionta | Cs.
Consequently, in the case that a |5 relatively long tinme is required per
test in theN\aisadgraycl i'Brthﬁzloﬁfiﬁ.f seeHPad’ 46 ranvayesLwith ene efihs

1o hem e T(348es I thErEobR TR Foelg8rer e ioRd, 19 thel fonsiatiuct ng
e 20Vt g el B8 kbAoA AT YRRt PBhe SSalcelrBet 1y 11
15  through aninlet formed in the front side of the constant
temperature chamber 4 The soak chamber 41 is equipped therein
with a vertical transport mechanism adapted to support a plurality
of (say, five) test trays 3 stacked one on another with
predetermined spacings therebetween.
20 In this embodiment, each stage of the vertical transport
mechanism for supporting test trays thereon has a depth
approximately equal to the sum of transverse widths of two test
trays. The first test tray 3 received from the loader section 7 is
placed and supported on the uppermost stage of the vertical
25  transport mechanism in the back half section (the upper half section
as viewed in the Y-axis direction) of that stage. The vertical

transport mechanism is at a standstill until two test trays are



constant tenperature chanber 4 is expanded by a di nension correspondi ng
approximately to one transverse width (length of the m nor edge) ol“ﬂm 2003
rectangul ar test tray 3 and two paths of transport for test trays are

provi ded for the section of path a s extending fromthe soak chanber 41 to
the testing section 42 so that two td$ trays may be substantially

si mul taneously transported al ong the respective transport paths

i ndependently of each other , or 14 JAN 2003 -95 alternatively the width
of the test tray transport path for the section extending fromthe soak
chanber 41tragspestedQntegthe sppermost stage aPosedhasecongieskitiayedy equal
to the sum of transverse w&ttﬂ% of, two test trays so that two test trays in

an i nt egr aM§ beeNGtrROg PO Ee {n beedpader RNy OPEALPE: YRIRETBREVeEr, in
the case that th

olat el S UGS BT the Ve fEe) aranFeorRIech NS T anCoReIRIaAIoR I FBS  ost
Erﬂiﬁngéi " BAlS SELtBRLER R e s B n ey sl ita“{flﬁq‘iﬁgﬁ%i‘%?ai"ak
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section 7 qig “Eﬂé’@t@?ﬂlcsaﬁgttrbﬂgpﬁr@?nééﬁé‘ﬁ%\?mﬁ A?Ka%ﬂt@ﬂﬂt%;)ﬂﬂg\ﬁe the

correspondl ng apgr’om mat e one transverse engt € m nor

edge) of thay eedyhon tHe s66Eebsive Stagds dAIWNIWMPAIP Bl bri@¥tagenangld paths

are provided for “the section of oath extending fromthe unl oader section 8

to the | oaggrtigatidipectiono(whidh iswefepted t6Ys-axy dieestibehantially
si mul t aneously transported al ong the respective transport paths

i ndependenAlterofatdeely, difecarramgerregs may bedsuch ahataftehdimet fics peresect i ve
view and a side view, with the constant tenperature chanber in

cr osskesecttiray, hasdyesn plased intaithe dtackgh a feseotiornr apttheruppemndstg to t he
si xth enbodi nent of the present invention. The IC tester of this sixth
embodi nentstage effthguy ettisat Aranspoet meshatistankthe yepbicallr doywawsed 4 s
equi pped with a vertical transport nmechanismin the interior thereof which
const i t ut ddoyesRent of vemtll,caﬁ) kEangpot machanigs isiStoprgdrn til dhenanber

4 (at 14 JAI ~00~ -96 the el evati.on of .t he uppernobst stage of the
verti cal t|@&’ﬁ§p8?ta Prﬁfﬁ%rrﬁrweéjoprﬁppgi ﬂétﬁnFesti ng section 42 with a tester

head, 0 b Mo RSP e B Y P O R =t e

15 test trays with their opposing major edges in engagement with each
other on each stage, that is, to support two test trays in a state
integrally joined together, and is operative to move the two
integrally joined test trays on each stage down successively to the
next lower stage.

20 While two test trays on the uppermost stage are moved down
through the successive stages to the lowermost stage, and during a
waiting time until the testing section 42 is vacated (available for
next testing), the ICs to be tested on the two integrally joined test
trays are loaded with a temperature stress of either a

25  predetermined high or low temperature. Once the two test trays
have been moved down to the lowermost stage, they, while in the

integrally joined state, are simultaneously delivered out along the



S integrated together and equi pped wth a cormmon vertical transport
mechanism In this enbodi nent, each stage of the vertical transporitd JAN 2003
mechani sm for supporting test trays thereon in the constant tenperature
chanber 4 has a lateral wdth approximately equal to i o the length of the
maj or edge of one test tray (the X-axils di mension direction) and a depth
sized to be approxinmately equal to the sum of transverse wdths of two test
trays (length as neasured in the Yaxis direction). The first test tray 3

i ntroduced fromthe | oader section 7 is placed on the front approximtely
hal f sect if@spactdve pathseof franspert thiough thewad|ethof Hbevseak shamben i on)
of the | owernost stage of the vertical transport nmechanism Then) the first
test tray 4liiptadhedtestng sectioprtZuhich ertthenlafs-haadmside impphexi-mat el v
hal f section, (the upper half section in the Y-ax.i%a%r ction) of the

| over most  3XiSEINGCHGR, a0jetts aRdsamBHicates Wishatne lRwerpofien aft has

S e e e R P Mg
(he. g el 1800 0PE AR bEP o P BRAK CHERABRE T AR o "
| ower oSt BEnad AR AL R8I dfteRIRA GHRSIAGERRH ferdinaput ment with the

first test™tray. e Vertical transport mechanrsmis confi‘gured to support

(wo 14 JANERGesting Sctiomid? 78 Rfibped R P4 ihawm@ge%%h@aa rigRve the

two test trays on each stage up successively to the“next upper stage. Wile

two test téh’f’d\ﬁn‘?'ﬁiébésééwﬂl‘?éko??@é}%ﬁdiﬁg@ﬁ@ﬁié‘rﬁ’ Bélbwglﬁ‘etdéﬁhsé‘ﬁceSSi ve
stages to the uppernost stage, the I'Cs tobe 5 tested on the two test trays

are | oadedtrainsiport tforpewetinmte grtatlgsipinédetddtetray spr Bideineediorethéditgp ofr | ow
tenperature. A predeterm ned nunber of ICs out of the I Cs under test | oaded
on the twithisstesteayhead (peofaymance doardy re devicersaakets (riott steown)
sockets nounted on the tester head 9 while the I1Cs are placed on the io
test traysat psedetexmingadipositions: vsderlyiradhe ¢arrespendingtest soayect ed
with the tester pr_og)er via cable 91. Upon conpletion of testing, the test
tray | ocatEdedwe metegbally jeineddestdriays almoshpinabanetuwsly of the
vertical transport nechanjsmig first conveyed fromthe testing section 42
via the Oﬁgléygmétqgg of the soak chamber 41 afe transported to overthese
device sockets, and then a predetermined number of ICs under test
15 out of those loaded on the test trays are brought into electrical
contact with the corresponding device sockets mounted on the tester
head while the ICs are placed on the test trays.
Upon completion of testing on all of the ICs on the two integrally
joined test trays through the tester head, those two test trays,
20 while in the integrally joined state, are transported to the right in
X- axis direction from the testing section 42 to the exit chamber 5
where the tested ICs are relieved of heat or cold.
It is to be noted that two tester heads, one associated with each
of the two integrally joined test trays may be provided at
25 predetermined positions underlying the test tray transport path.
Those tester heads may have mounted thereon device sockets

adapted to contact with the ICs on the two test trays corresponding



I s constant tenperature chanber 4 onto the uppernost stage of the vertical
transport mechanismin the | oader section 7/unl oader section 8. Omfga@ﬂ&g@
test tray |located on the front half section of the uppernost stage n
delivered out, the test tray | ocated on the back half section is noved to
the now vacated front half section. -d2e It is to be noted that since each
of the test tray supporting stages of the vertical transport mechanismin

t he | oader section 7/unl oader section 8 has a space for accommobdating only
one test tray, the ICtester illustrated is not able to deliver the test
tray | oadd® Whe swatester beadst of the constant tenperature chanber 4 until
the test 2 5 traﬁéi ntroduced onto the uppernost stage of the vertical

transport nelkikentRensoak: ghambeset 1 sthe exit thambeer ssalso eguipped moved
12" 2008 o v SHGE T RLadsBb o SEbbtod o SBURTA SHGERTE S0 o
has been IGWET00 HES HESRSEYSu SLAEKRY QISGB ANTHOer dbith ray as moved onto.
mechaf smA ke ETEiARR Rags AREBRINSET" <’ conveyed via the out et of

t he constantlé.{fﬂﬂ;eém%@”g I Ch%g%é)otfkﬁ.}é.lug?ggi?ésrttrgﬁg]lggrpf the verti cal

transport mechanismin Cader S 1 on er 'section 8. Once the

test t | i i i} i |
transport Mechain RICHIEPPRIAIR R ATt EATIE N Bk THARbERS, | o1
tray is rejppgadnret Rizég t@b@%ﬁpﬁ%@(ﬁﬁﬂé%@]dﬂ&b%\%ﬁéuﬁf ay 1.

Subsequently, the sane steps w be repeated. In this sixth enbodi nent,

when the tteahsteaye widlths 0f tWetest trépsmd aﬁpuoﬁmamiy édf@alk esionen t he
testing section 42 are delivered i s out via the outlet of the constant

t enpawat ulengbhndfethet mapmetgd cftithectesie traw (cestespandingitouth@neousl! y
subjected to the testing (neasuring) are discharged one by one in two
separ at e digrensionsof Abednde h@fytha exitschaatharablas measuseddinidre Yecti on
(not shown) be disposed between the constant tenperature chanber 4 and the
2 0 | oader@Xigcdireatigninand dedepth approsinatehaeauad te ane lengtdh afighee

j r buffer seftt'bon for

di scharged si nul taneOﬁslé at one t( ne to thg, exterjo
t enpor ar i IP2ARESONE PhENE desELrYs(GAESTPANAKIY 8P the diRMeNIgroat thee | Cs

3??5&8% 'QUUGE D1 {1 e eBATIES v s TR B8 Ao s SRaiBRTent) h
| oncd? seciian t¥tragRdn HAEAR DA SRSd STarpiRTRIchd G REY D ooe”

path of transport from the testing section 42 are placed on and

supported by the lowermost stage of the vertical transport
mechanism.
Once two test trays in the integrally joined state have been

20  transported from the testing section 42 onto the lowermost stage of
the vertical transport mechanism, the vertical transport mechanism
is actuated to move the test trays on the successive stages
upwardly by one stage in the vertical direction. While two integrally
joined test trays on the lowermost stage are moved up to the

25  uppermost stage by the upward movement of the successive stages
by actuation of the vertical transport mechanism, the tested ICs are

relieved of either heat or cold to be restored to the outside



-99 enough to accommpdate two test trays so that the stages of the vertical
transport mechani sm nay be noved successively vertically with each star?e
carrying two test trays thereon. It will be appreciated that this 14 JAN 2003
arrangenment may further reduce the testing s tine and/or the handling tine
for tested 1Cs. Wiile two test trays7dn the | owernost stage are noved up

t hrough the successive stages to the uppernost stage, the 1Cs to be tested
on the two test trays are loaded with a tenperature stress of either a
predeterm ned high or |ow tenperature, io In the first to five enbodi nents
descri bed t&ipperatiien(omm temperpiuse).t est trays are transported in
juxtaposition (parallel state) in the section of transport path extending
fromthe soaRscaliady nates sinee dheskarest ésprandusteddmheshaving ane exit

chanmber 5 or in the section of transport,path extending fromthe | 5 soak
chanber 410917 EHCIETOREFAMT €1 SHHESSIHL AV IdE FBRGE O EEMRETAEaS5USB @S on 42

7, e TSBESES T AR R TR A MRS
e 10 & NER Aty RRRIRNE LWL BPLEN P dekhD T U PAGRE, SU0Es,
unct1 onal AKRRA AR F AR TR RodInRl LERAIRCIATI Sogapiped avove

t | et TS ant ch ctang i
2y are 1200808 theletanaldnboak lchanfiber 11 OIH 14 PavEUidd\aliBe ™ o

edges leading) and 1n tandemwth two seritally succee n that

case, in tfignperaturRnBpiédpbeFCB Dest appREdSIHHIetbii At a8gkof the

vertical transport nechani'sm may be sized so as to accommbdate two test
trays in achampietrw ntié gxitoobanbeans didats. them 4viti\he&68d a100rlar the first
to five enbodi nents as well, each test tray supporting stage of the
vertil®al theatsroup toshenipgnature hé whith obatdrodeddation adoeurexit chanmber 5
may have a space | arge enough to acconmpdate two test trays in a

| ongi t udi nal Aitebhbegrﬁaémqnpuﬁ! o5 qaldd@mevahprogesasthe kest Urayst s
conducted in the test section 42 on I1Cs | oaded on a test tray in the nornal
or room t dpgatadwprthe feontdalf sggtipmeddtheouppermostsiage of theeri al

capabl e of w thstandi ng high/l ow, tenperatures., Al so, there are no need that
Che. soak CHEFEA BTARSRORHDESHAN SRR CorEexd BRI bae Exat cTasnask o o

et at iy PR HRRGvirEh P PR LTSas bR Bk oL B b 3P, !
5 asect ey oty B ehabST ShECRr B (ATha b 8T PR, O e
unl oader sBgki HarBbef WSpefdEndiRYPaY t@Rhat in which it has been
introduced from the testing section 42 into the exit chamber 5.
Disposed closest to the first position A are universal trays 1a and
1b. Assuming that classification categories 1 and 2 are allotted to
20 these universal trays 1a and 1b, respectively, while the test tray 3
is stopped at the first position A, only the tested ICs belonging to
the categories 1 and 2 are picked up from the test tray 3 held at the
first position A, and transferred onto the corresponding universal
trays 1a and 1b, respectively. Once the test tray 3 at rest at the
25  first position A has been depleted of the ICs belonging to the
categories 1 and 2, the test tray is moved to the second position B.

Arranged closest to the second position B are universal trays 1c



I 5 descri bed above is applied to the section of test tray transport path
extending fromthe | oader section 7 to the test section 42 or the @fghhqms
of test tray transport path extending fromthe | oader section 7 to the

unl oader section 8 through the test section 42. As is apparent fromthe

f oregoi ng disclosure, despite the fadd-ao that a relatively linmted

I ncrease is required of the external dinensions of the IC the present

i nvention provides for increasing the sinultaneous neasurenent throughput
in nunmber of I Cs under test by a factor of about two, or significantly

i ncr easi ngandid siAsduraimregptbat ol asgifpcation categories B estced drésailottéd

unl oader 2s section 8, and also significantly reducing the tine required to
transport tmdbaaadiniviensahtraymderanddid, sespestivalyy t?\BetEts'tﬁd WGsquired to
conplete the testing on all of the ICs up to nearly half, 14 JAN 2003
-101 thus belenaingda the gatagosigs 3rang dane pickachypifiiem dbei trptcoay per

appar at us SMGIACES J SEROMAL RASEAR EoARIr BNSERTRELANED Shfod on & test
L e AR S hPet S3L ARSI AR 1 S Bpb Ry conductor devi ces
Loetond v NGRS LA ey st el S 100AHAT Bl B pEBI IR AGRAIBR' durer o
uppermost stage of the vertical transport mechanism is conveyed
from the exit chamber 5 through the outlet thereof to the position A
at the unloader section 8 and is halted at that position. The
10 conveyance of the first test tray to the unloader section 8 takes
place either concurrently with or after the conveyance of the
preceding test tray from the position A to the position of the
unloader section 8.
In this embodiment as well, it is noted that the number of
15 universal trays 1 that can be installed at the universal tray set
positions 12 in the unloader section 8 is limited to four by the space
available. Hence, the number of categories into which ICs can be
sorted in real time operation is limited to four categories 1 to 4 as
noted above. While four categories would generally be sufficient to
20 cover three categories for subclassifying "conforming articles"” into
high, medium and low response speed elements in addition to one
category allotted to "non-conforming article," in some instances
there may be some among the tested ICs which do not belong to any
of these categories. Should there be found any tested ICs which
25 should be classified into a category other than the four categories, a
universal tray 1 assigned to the additional category should be taken

from the empty tray storage rack 1E (the lower right corner area in



a plurality of test tray transport paths are provided for transporting test
trays | oaded w& h sem conductor devices to said testing section as!ighAN 268
out of said testing section after conpletion of the testing in said testing
section. 14 JAN 2003 -103 2. The seni conductor device testing apparatus
set forth in claim3, wherein said temperature stress applying neans and
said testing section are located in the back portion of said sem conductor
devi ce testing apparatus while said | oader section and said unl oader
section are located in front of said tenperature stress applying nmeans and
sai d testiFig. Secof ehd 1636 tbriaeRt seeton NY/am Berteanypoetdtamco theng | ocat ed
in front of said testing section and underneath said unl oader section. 3.
The seni copdiecdder skeyiion 8 eststareaghrmi@s of thad atiditibniah caltagoryt, iwhkérdi ng a
tenperature stress applying neans for applying a tenperature stress of a

pr edet er m tieid itsetpdrentiane, itoi saisa neededdro ticanspont &ay oneesf thg section; a
heat renoving/cold renoving neans for renoving heat or cold from

seni conductioivet®al desyhpasitianetkbiyshe unlpaderisection & tetthed Getotage a

| oader section for transferring and rel oadi ng sem conductor devices onto a
test t¥ ay;Se@tioan! Lflcsasierragecthangifor receiving and sorting tested

sEm conduct oy, devices transporjed frogmsaid testjng_ section opn the basis of
the tes t requFhGS!'ﬁ'p ¢RIMENt, of the WNYarsal thayst is e&?@g@cf IhdnRCRiHSe

?Q%L?S?yiﬁfﬁﬁééﬁ?%@ﬂ%ka*@ byt aparat iy fave *1%2{“ e
[ 4 0 - i 4. T '
Govi oot eanryuind BUEL e rRBIAHRENED A Tan s At R {omper atur e

stress applyiagy ansy S diald 9% 96 et 66 B2l fleBRAind efmyi ngl col d

renmovi ng neans are |l ocate e back portion of Said semtco ctor device

testifg anpaiios Aah8 B30H thaadast 804hdiBe I8t dtigHOBAthesect [ on are

| ocated in front of said tenperature stress applying neans, said testing

section, angiversdleaysremovi @@bﬁqle%pemmiyﬁkespmg thé-tebteds@y conduct or
device testing apparatus according to any one of clainms 1 to 4 and 57,

wher ei n t Heslonfigg ttaoa Tatdgbrprspare eetinyehee. transporting test trays. 6.
The sem conductor device testing apparatus according to any one of clains 2

to 4, wherei Theduffeergsotadnréemey hase @pphpaogynefiascommoalatitey] syt h a
vertical transport mechani smconfigured to support a plurality of test
trays in tarhomhtwemtyatcstlatrky\dﬁshalpdéweequmpe@gwsﬁm MEMpEY \pewhictuccessi ve
trays) each stage of said vertical tran_sportngch ni sm for supporti nﬁ t est

traydShavi iy stepRgeherFatraenndaddPrations of ALstRIasedigsthe ingvidyah t hat
are bl acedCoRoskERe e Bk EeE B B r v LR s atranae ey BEERRSRL i ng
FLoge o s ibbTabetARE G B P SR SRERAN Y Bl g W e
at predet qpg nednEldalsag feuRe LaregoryitBRRICH TAYICY kkpr R'thEent with
buffer section belong is carried from the IC storage section 11 to
20  the universal tray set position 12 at the unloader section 8 to store
the ICs in that universal tray. It should be noted that ICs
temporarily kept in the buffer section 6 may be scattered over a
plurality of categories. In that case, it would be required to
transport as many universal trays as the number of categories at a
25  time from the IC storage section 11 to the unloader section 8.
The test tray 3 emptied in the unloader section 8 is delivered

back to the loader section 7 where it is again loaded with ICs being



14 JAI 203 -105 7. The sem conductor device testing apparatus set forth in
claimb5, wherein said tenperature stress applying neans is provide¢g{WANTI®
vertical transport nechani smconfigured to support a plurality of test
trays in the formofi a stack with predeterm ned spaci ngs between
successi ve trays, each stage of said7@ertical transport mnmechanismfor
supporting test trays having a space for accommodating two test trays such
that a first test tray introduced fromsaid | oader section is placed on
ei ther the uppernost or the |lowernost test tray supporting stage of said
vertical ttrestepofromahieaunirerisalttiieybhtk repetatothebanw dtepagd and a second
succeeding test tray introduced fromsaid | oader section is placed on
ei t her theop@m@diodst-or the | owernost test tray supporting stage in the
front section of said stage at a predeterm ned small spacing fromor in
abut nent wi t hhedCatransqoritedl fordyangfemripasiks Eopmuthetindversal trem ng
appar atus accordi ng to y one of ¢clains 2 tg 4, ~ wherein said heat
removi ng/ & e éﬁégitﬁaygéﬁsthesl%‘fﬁfi %i%@l“@ﬁtﬂ rgayhe pEdne:samspor t
mechani sm configured to support a .plurality of test, t s.in the formof a
Stack B (IEOTRULEsian a8 b gr e By ik kol Bneldiae Y FSter alrgacage o
said vertigal S t C i fqr_sup i st .trays. jg a space
For - accoriei AR a0V 19 F Sec gy REobhBRed A A s A TRt ot
trays intr J j QN i r the
?Péﬁﬁguf\’éé’&”owr%{eg@[d c{lé}ﬁééﬁ%@ 7 Re Bhek @fer%‘&?ﬁb;@&ebrﬁc[: Qf

upper nost or OWer nost orting stage sai

transport fﬁ'@ﬁaﬁkﬁ:wreéﬁoﬂ%ozgaﬁen&iﬂg h tﬂ@e(%%?é'ls'ﬁib OﬁfﬁYé\‘r‘aeolb?S“ ng

apparatus set for In claim8§, erel M said heat renoving/¢ renovi ng
means is pgeNiZiEd spdnhifg \did hrfclintedads BpposiRe BAds IR €@ ik ioFd dips suppor t
a plurality of test trayS in the formof a stack with predeterm ned
spacimgs b2t Ap@ B focesovementdnsthedehxig adiee ofiopqiahdvenovablet heagpor t
mechani sm for supporting test trays having a space for accommodati ng two

t est traysnatushowma(pioks anesplaceneadytcardieck onf thenmeaiablecade r7 5@ foiron ar e
pl aced as such on either the uppernost or the | owernost test tray

suppor t i ngnsvegeentf thetaedlopgtliotgitudiraihoof the aomi, dmatis, i thenKeaxisuct or
devi ce testing apparatus of the type including a | oader section for

t ransf err idi§eek@n:el oadi ng sem conduct or devices onto a test tray, and an

unl oader sectjon for, receiving and_sorting test sem ¢onduct or devi ces on
Uhebast s o Thadnpyable Beatis BRAC RIakibePeaTe chaseity Memhesl | oadeq
on a_test tr re transported. from.sai,d l.oader secti to a testin

Sact i s PieallmiaBbE Hhbhfdd o8 ot Mudgt v the B ffebt B . o
tested an f i Re t i sal d ] uct or

devi ces | gca e@q{)\/na%ggmﬁdeg? tﬁrgaér\graéﬁ?rdéﬁgggﬁe%abgﬁ%sgﬁmvgﬁ@ng section
to said u tBB)pikaL el t i irs of the
tost r osulnoveRieteat LRBIpIcRLBIPAY BHMPLRE ek ap dud iftd bbBrhRReS O
provi ded iwjthehedqCisi praceid bathet inlvdrsantpayt] patiestxaeole uhitepsakai d
unl oader section to said | oader section. 11. The sem conductor device
testing appayasets pegitidor 1B tionattradtlakid goasp -them dyavacuum suctiony
including a tenperature stress applying neans for applying a tenperature

streg® of forpnetancerfiaretraresfiesrfaxoim dhecurinrarsahduay ol tddhiecksstabiaya heat
renmovi ng/ col d renovi ng nmeans for renoving heat or cold from sem conduct or

devi ces ha¥i Adeu adead sy ba pravided yithgaqderabny eheamaight: said
tenperature stress (? pl ying neans and said testi section are, located in
the back gJEKrdR RA SEP ANt hitdies 8t abimedney ¢ HEANSRAILECLY M the sai d

| oader secti.on angtsaid| unl pader secti gn are located in front of said

t enper at ur¥NYEr83s Ly h EAdNeekes! BiY 3ai d testing section, said heat
erovi ol oo £ Lo g, T bel 10, AR S8l SeL asthngysect o
;ngi{e?.raﬁgjz ;@ﬁi&ﬂ 71 9ehBic 'ﬁ"d{ngg’géﬁ%!‘f%ﬁﬁé fifs £Y ”%ﬁ%%%ﬁ%fkﬁ’h?@%ﬁ :ss
rregﬁs for @ér@v‘fE@cﬁ%ggég%::no?dﬁf?%%-z‘g&na@gﬁmit%fqge@ggéggéﬁg\'??ﬁgﬂ)&dgr gone

a test ingal fArbePodeicTH LAB thRSe b1 Pldtition B and performs to



said tenperature stress applying nmeans, said testing section, and said heat
renmovi ng/ col d renoving neans are | ocated in the back portion of saig

sem conduct or device testing apparatus while said | oader section aﬂ M%ﬁlﬂ}
unl oader section are located in front of said tenperature stress applying
means, said testing section, and said7heat renoving/cold renoving neans.
13. The sem conductor device testing apparatus according to 14 JAN 2003
-108 any one of clainms 1o to 12, wherein there are two said transport paths
for transporting test trays. 14. A sem conductor device testing apparatus

of the typeranssHipcthe testahdlstfooniehedest tragdddlaiverddsut toahe are
transported to a testing section where the sem conductor devices while

| oaded on positiens Az Bria thesuatbader aéctioncBmyitet then cofragpondingi ng, are
carried out of the testing section, followed by being sorted out on the
basi s of theiversalrig#amlts, characterized in that: a test tray transport
path for transporting test trays |oaded with sem conductor devices to said
testing sectilbg XY dranspacd8jatomprises anpaidhot spacad fromallel rails al ity of

test trays_ simultaneously with said plurality of test trays juxtaposed in a
i rectd on 81 dndLB deouBtadiayerdhe WRig el é)aftrthelsngsﬁgereo

2dd f?SE“féBéra?%H I 6o 8T X e Bl S oR R pgr AT digor s Eng Mpas 9%“&%&%& "

transport | AnoRablE At 8135840 GG AU HFEHMER R SRS E dadB et Ele o

sai d testingiseetion 8hLers PR SHBNInG fIF theStinds diractiodensd gath
gh' 't 0 transport’ a pludrality o est Trays Sinultanedusly with

sai d pluralidaie Heésd m§@%@9hﬁgﬁiw5§ﬁdi-ﬁla%éjhéggzlﬂc%?riterc%ﬁ‘tﬁése to said

test tray transport pat sem conduct or ice testing apparatus

set fyth mpveliRenarkd 7T‘G|f@¢irﬂ@vérﬁéﬁ’fpﬁfé’fel#l@ngtlbﬁ@t@@mﬂiyngf RR&"Hmh OF
appl yi ng 14 JAN 2003 -109 a tenperature streSs of a predéterm ned

t enper at urghdtoisseim cladichds diegctien, said testing section; a heat

removi ng/ col d renoving neans for renoving heat or cold from sem conduct or

devi ces havi hy thislehjihenabodirhent asavé | I, e piositisact oectardoler secti on

for transferring and rel oadi ng sem conductor devices onto a test tray; and
an unl oadecoyesting ther orietdatiatyosinbbian af ancdi ealleshi praciset'ors devi ces
transported fromsaid testing section on the basis of the test results,

wherei n:  dgic@t@rdesbyeparMeHBiE & gAY 1L PRAEHONL1 & 3BOuthe FtP of test
L euSeson RoRASSRTEY s DeBf alid! e iR SBNE BBSIABRSES | The
sectt on OfedFEGik 2 S URERHY BB BRI RNABEIS, bRREFBler © otress
description is omitted.
As in the illustrated prior art IC tester, a tray transport, although
not shown in Fig. 4, is disposed above the IC-to-be-tested storage
20 racks and the tested-IC storage racks for movement over the entire
extent of those storage racks in the direction of arrangement of the
racks (in the X-axis direction). There have already been described
hereinabove the various operations of this tray transport including
the operation of holding a universal tray 1 loaded with ICs under
25 test at the universal tray set position in the loader section 7, the
operation of holding four empty universal trays 1a- 1d at the

respective universal tray set positions 12 in the unloader section 8,



17. The sem conductor device testing apparatus set forth in claim1l6,
wherein said tenperature stress applying neans and said testing section are
located in the back portion of said seniconductor device testing 1appaN ays
whil e said | oader section and said unl oader section are located in front of
said tenperature stress applying neafi8-and said testing section, said heat
renmovi ng/ col d renmoving neans being located in front of said testing section
and underneat h said unl oader section. 18. The sem conductor device testing
apparatus set forth in claim15 including a tenperature stress applying
means for tmpbpengtian efistosing a fetllhyesdleod univeedat eray nedheenperature to
sem conduct or devices; said testing section; a heat renoving/cold 14 JAN
2003 - 110 cefrespogdimrarisay@torage\nosjticegtand thelapdnations ef) ovthect or

devi ces having undergone a test_in said testing section; a | oader section
for transfeventhghahdhese saay ke Bémcbanma@s&eddngmghmes pot sfongdp; and

[ anspor { Y P4rEeasaAteaat R etk She GRS gated s VRESBbETaYSbeld s,
raye Bi mAt BEGRH BOSIHANS 4 BROSROTEPCoro thgoat BpsifoRiaa in &
Sect i on o HBERET SRR gonnVren! Bak AT arind2bng B fbet AL e
moant. v, capaty ERkfiefdia SH0EE e BRrieh, S Mot BPRECRE st 1T el i m
18, wherei n gtfl dRIPERSEMICHION R3S RR] ¥bBYeMRAITe 188k raFRIAMD Section,

and said heat renoving/cold renoving nmeans are located in e back portion
of said S%ﬁ%ﬂ%?é@roﬂéehy%et iBSthé'Q eRREH @tfbt%é’\ﬂéétetﬁa"y @rérﬁ’é}?@r‘t B&E 1 on
and said unl oader section are located in front of said"tenperature stress
appl viong remiringsfxotn tthet éxig Serhben.S ambugh théeailoadepsierdicrpi8dtd enovi ng
means. 20. The sem conductor device testing apparatus according to any one
of cl ai ns the soakTharhbeei4l asiid thleuilbistrateld peistr artalG tpskeégposed in a
direction transverse to said test tray transport path are in engagenent
with each tmEstetrayslin aineindegrabydioined statiecare esanspprappaalangsaaccor di ng
to 14 JAN Z003 -111 any one of clains 14to 19, wherein said plurality of
test trayswidsnegesash innthe gection of thedigstetray transpartieath extgndingnspor t

32_52(;2” Ceshom thgpEa ek %%%K{é‘ﬁ 4 irono Egh°%ﬂééep5§$%$ﬂ§ni%2t§°t_ldf’:éfm%’rrer ein
Crandort GHABRT o Coit (U B8 Appsiaeed Elfef Shis Pebriesdes iBger i n «ne
form of 2 Sl ack e\ IS ELTTE]S SARL W IELNEBISRYPEERR) K h2ys:  cach

stage of sai ertical transport anrsm for~ suppo rays having

f : j 1 ; t I i t
a space [ aleeseuBsOh R R IES or Y Bs8 WY BbndoBhiBIBAlY Vel tas!

trays intro ssively fromsald r section are aced on either

the upper nipaly 8¢ sled, Ireweiltiagtint dstiblingtHeisimaultan@ ctiagfedfureméhtver ti cal
transport mecChani sm successively fromthe back side toward the front side

of said stthgeughputdncoesberef ICsy s Conseguaitly, éngdgedasetthatach ot her. 23.
The sem conduct or device testing apparatus according to any one of clains
16 t @019, nelatbielyslaing pimeadsi tequifed guar testyin thettestiagl sectmrdidiZsct i on
transverse to said test tray transport path are two and in engagenment with
each ot herthesdpubleshgimnaltaneaus srasyenenty threughpyt ivr oumker with a

reduces the time required to complete the testing on all of the ICs
(testing time of the IC tester) to nearly half, producing the
advantage of greatly saving the testing cost per IC.

25 Besides, the provision of the single widened path of test tray
transport in the section running from the soak chamber 41 through

the testing section 42 to the exit chamber 5 requires only one



vertical transport nechani smconfigured to support a plurality of test
trays in the formof a stack with predeterm ned spaci ngs between successi ve
trays, each stage of said vertical transport r~nechanismfor suppoﬂt‘!i A
test trays having a space for accommpdating two test trays such that a
first test tray introduced 14 JAN 2@Q3 -112 from said | oader section is
pl aced on either the uppernost or the |lowernbst test tray supporting stage
of said vertical transport nmechanismin the back section of said stage and
a second succeeding test tray introduced fromsaid | oader section is placed
on either mmﬁmétiv@rmmﬁslf@vetmﬁstpdr@m%tégv teapeLaht Meetisfghly N the
front section of said stage in engagenent with said first tray. 24. "The
sem conducbne s&tvof equigshieny inphadiaigusensors dndglétecting @ircwit fdrai ms 16 to
19, wherein said heat renoving/cold renmoving neans is provided with a
vertical tmosiporingrtud passtiotoof thartestt rayyspoptmeapk Uical pogitodningst
trays in the formof a stack with predeterm ned spaci hgs between successive
trays, eacthetegt toaysate.vAlkpéahis congpibutesetdaaving odrtheuppdial ng test
trays having a space, for accommodati n? a plurality of test trays such that
a pi urlal i t GOst asewell pgyhe adyartagsef domnsizingdinecentise tesintray se to
said test tray transport path introduced fromsaid | oader section are

pl aced as HRIPRAIE ﬁé‘ﬁtg'me upper nost or the | owernost test tray

22&-"%%&3& iiﬁ%aﬁlii@ﬂ?:éﬁt%%;%‘a‘é%‘b@éé@éﬁ%%r 15 BTG A Lo B dimeRt 16 to
19 . . . _ . . . .

P ansver <o pSELHE YERICL g buBEAL B e B bR v
\e/g::ti 82” e{?gﬁgkﬂr#ﬁnéc%%pmagég? .dglﬁ ed :?ngfjgﬁgr maérp%géiq*te@éﬂo?é%tegt

traysign thayl0CBHEEReRtRC/tne ddy AGARCAFE BRtanRariRge tHEldan successi ve

trays, each Stage of 'said’vertical transport 14 JAN 2003 -11I3 nechani sm
for suppordimentirst of rthiesehtivern@ testacmdyobe ansdevtRlidacabosireflert rays
such that two test trays in juxtapositionin a direction transverse to said
test tray amdndperthepapparatissoshageide imanuidtdredddes egsénsively capl aced as
such on either the uppernost or the |owernost test tray supporting stage of
sai d verticamparadspothe wertsaniction28high seoukbnescltorf idethegriestirhg
apparatus of the type incl udi ng a | oader section for transferri ngi.I and

rel oadi ng iSefieebacigbovn e liged 1dwo of the consiguctinn comprisingeiheect i on

for receiving and sorting tested,sem conductor deyices, on the basis of the
t est 1r5esu|$<a§ &namhaemﬁaﬁhgeﬁﬁaimmw@éz as ,m%%&@&mgqrgﬁ”qrﬁay,

are transporte romsaid, | oader seghi on tl.ﬂ a testi ng?secti on where the

en ronduc‘?rcﬁv'ggf\(;’i'@egr_ FrofReade Sheidle dednt 8oy aBliostls "arc "ot o
st test itoytpukARLADREIREIC ST MeERRB 0 45 bR PRR S sader

section, fohdoprs Py being sorted out on the basis of the test results,
characterized in that: a w dened path broad enough to transport a plurality

of test traypt pd MotbaTrEreStNatir fhealdbePbRrtAkI flik's PleniissdirheaY,Stwtieatosed
in a direction transverse to said test tray transport path is provided in

the ecti oirayfs apstramspotteansimost sitnultaheodshgaforamta@ thdeperatiat

section to said | oader section. 27. The sem conductor device testing

appar at us genefally panaltdlgpattesof trahepoitacEadhrof the tegeteayre stress

applying neans for applying a tenperature stress of a predeterm ned

t enper at urtgansports is rather bulky as it is equipped with its own equipment
including sensors and detecting circuit for monitoring the position
of the test tray, stop means for positioning the test tray, etc. as

25 stated above. Moreover, a minimal space need be provided between

the two paths of transport. In contrast, the third embodiment

utilizes two test trays in anintegrally joined state, and yet only one



14 JAN 2003 -114 sem conductor devices and a heat renoving/cold renoving
means for renoving heat or cold from sem conduct or devi ces havi ng undergone
atest in said testing section, and wherein: said tenperature stressl4 JAN 2003
appl yi ng means and said testing section are |located in the back portion of
sai d sem conductor device testing appasatus while said | oader section and
sai d unl oader section are located in front of said tenperature stress
appl yi ng nmeans and said testing section, and said heat renoving/cold
removi ng neans being located in front of said testing section and

under neat hpsidi df anbhosplert fecthertes2&rayheherebhy patudit oinglelovessizesgiofd
apparatus set forth in claim26 further including a tenperature stress

appl yi ng rrentesotraypramns portaand rpauatingens waste fofl spaoesdAsea reseatt,
tenperature to sem conductor devices and a heat renoving/cold renoving
neans for tharbhirdgembadiment2nablesreduaing ihecdepthiflengtd imathed -under gone
a test in said testing section, and wherein: s aid tenperature stress

appl yi ng rdasdirestipneat the canatash temperaturachambes agddhiedexidnovi ng
means are |l ocatfed in the back [ j d sem con devi ce testing

appar & us Wﬁm_ €g am%eate%&g{t :?gﬂéggl éﬁb@dﬁ'ﬁﬁﬂbdégggwu%ﬁoé}% | ocat ed
o 7 AT TR AL PR Wt LB
b ural vty HOHES RFLThES rERuB e THE SpRdt Min ek E et L n 5 s
tray transpopf tigé‘tct (i)rrd %ﬁb@tﬁfn@?ﬁ:@%%&%%ﬁ ﬂw@@gﬂg?gﬁﬂgemﬁ%@fﬁ?g other.

30. The semni condu evi ce parat us accor one of

claims 26 &ParﬁBer‘mSﬁGitHeS@%iQ cEHéPthi'tsfis%xESﬁHeHr /8 didAgieFed in a

direction transverse to sald test tray transport p are two and in

engageentcorreBpeadihPhpproximat &lystdiopenddpkoerdewich H eRligts epeReat us of
the type in which sem conductor devices, |oaded on a test tray, are

transport edinor adye} of thesesdtiamgulbertest heay 3y amhdhetwidtdevf age védd e

| oaded on the test tray are tested and after conpletion of the testing, are
carri ed ourayftrainspioespath exdending frohi theddak tleampesot t atiroughahet he
basis of the test results, characterized in that: said test tray is

gener al | y tefsting secdipuiar tahpexitrehambess s ayade apppoximpaely f or
transporting said rectangylar test tray | oaded with sem conductor devices
to said t@dualfosthe isym o4 Gansyeree WISt SHP b AW Qe hes AT a)s SoaHRpoEWOs ai d

t | t tray with the maj dge, of the test infront inth
i T odf on 18U TAYS 1 80 inHeoPELY Toisd S35tS mey S Sinnliafies teli co 1 osting

For 1 ransdorePREriet o RoaR, I e Ehge ShaP sBech M £ P LU Be A M e
Lost tray T apieiof 47 BETRRLRY HARE, € RETRRIEL IO LAAE WARR,

o Gencd TR R RO SR AE AT AT Cona] e e

loader section 7 through the soak chamber 41 and the testing section

20 42 of the constant temperature chamber 4 and the exit chamber 5 to
the unloader section 8 being retained as in the illustrated prior art
IC tester, the depth (length in the Y-axis direction) of the loader
section 7 and the unloader section 8 be expanded by a dimension
corresponding approximately to one transverse width (length of the

25 minor edge) of the rectangular test tray 3, and the width of the test
tray transport path extending from the unloader section 8 to the

loader section 7 be increased to be approximately equal to the sum



14 JAId 200 -116 with the major edge of said test tray in front in the
direction of travel of the test tray. 33. The sem conductor deviceltepNi NG
apparatus set forth in claim31 including a tenperature stress applying
means for applying a tenperature stress of a predeterm ned tenperature to
sem conduct or devices; said testing s&Gtion; a heat renoving/cold renoving
means for renoving heat or cold from sem conductor devi ces havi ng under gone
a test in said testing section; a |oader section for transferring and

rel oadi ng sem conduct or devices onto a test tray; and an unl oader section
for recei vofigrandvense iwigthssoftwsetesbhoays so theat twe tesinspays éd aiv om
said testing section on the basis of the test results, wherein: said

wi dened patrtagrally ¢oineshstate nay e sinsaitanesutsdyiduaaspoetad.tray with the
maj or edge of said test tray in front in the direction of travel of the
test tray isAseidiegly,theneresent sventipsstontemplatesspdourpat h ext endi ng
fromsaid tenperature stress applyi ng neans . to said testing section. 34.
The seni cofi dim%m%tsh%e inet 'i' fﬁ?ﬁg, s_whigh mit%ecq:@i‘%r?,@,t'%erei n

5 EneS bhch il o RE s el OF bR R Aeeabiel weiranr T

id | der . i L. | der. i | d.i f f id
enper a1 2658 Bt 4 LAY 008 BB BRQTAnhelf By

o nd! CgkLAGR A TR Gn R Leeeiblifs'sA {HiPHaddr sa5fidegtjsng section
sem conduchgpa 94yl 8 BEabPExARBRER! BFuBttolthiel Suo P Gerdd @iEhay @
p ?y F1)9 0 | g np of a

tenperature stress app nmeans r ‘applying a tenperature stress

predet er m gedwERBEE arHY S Pt ARNEESE QFafieTh GRPinted thI[yeSointd segtd on. a
heat renovi ng/cold renoving nmeans for renoving heat or col'd from

sem conducinay de\siergtaagong !y ok edl 4¢$h the shird éedoditesrction; a

| oader section for transferring and rel oadi ng seni conductor devices onto a
test tray;desdribedualbovgler section for receiving and sorting tested

sem conductor devices transported fromsaid testing section on the basis of
the test resiln tes]ditiosr to thesadvaniagesecobtainedirno ibe secogd embodingd;t sai d
rectangul ar test tray with the major edge of said test tray in front in the
di recti on Hie coassrugtionref thefoursl embpdiveatatilizescorkconepash afest

tray transport path extending.fromsaid tenperajure, stress applyi ng neans
U2 sal ' CHANSHPISGAN UiF TeSHeEeY NERA RGFEOTIOT BASD G SrEling TroB thie
sem conduct devi ce t.esthn ratus _set. forth in cl.aim 35 erein said
Cenparat o WAt SERHiBDi .08 A ALY 56 Lo 7 JabBriR teise B bent
renovi ng/ cgl emy| t ' e ' '
sem conduc Igﬁélée@ﬁgg%& ?% g%agnaérﬁ;ﬁs%q fr? sai@aﬁ%‘agééblsrﬁg g&ﬁ:‘?{ge said
unl oader sget ¥ QiBrdRARIubhG SMsdhs A Bet EEPRKAE tHcqiBlfbess appl ving
nmeans, said testing section, and said heat renoving/co renovi ng neans.
37. The samigmbdktigotheélpvistdohest the tratral/istepanedhBF dropositioning
the test tray, etc., thereby providing the advantages of being
20 economical and downsizing the entire test tray transporting system
as well as the advantage of further reducing the depth of the entire
IC tester as compared to the second embodiment.
Next, the construction of two test trays engageable with each
other so as to be transported in an integrally joined state will be
25 described.
Fig. Siis a plan view illustrating one example of the construction

of test trays integrally joinable with each other and showing two



14 JAN 2003 -118 any one of clains 31 to 36, wherein a plurality of
rectangul ar test trays are transported at a tine serially with the major
edge of each of said test trays in front in the direction of t r avell 4odAN 2083
test trays along said test tray transport path. 38. The sem conduct or

devi ce testing apparatus according t@oany one of clains 31 to 36) wherein
two rectangular test trays are transported at a tine with the naj or edge of
each of said test trays in front in the direction of travel of the test
trays along said test tray transport path. 39. The sem conductor device

testing appagtkfy ASCqr ShaB 10 iRengREen¥nthat Rieath behab. gg@ﬁrcﬁﬁ thesai d

tenperature stress applying neans i's provided wth a verti transport

mechani sm g8 t ey £ehbwv s UPIFIg ! 58 spéss@htiallyothé @3imé aadyehd N the formof a
stack with predet'erm ned spaci ngs between successive trays, each stage of

sai d vertigcahventiosdiestaragnd sirdady seseoidédwithsteferense havFigy 1&2,space
for accommpdating a plurality of test trays in arowwth the najor edge of
each of saand teshptisagsa iractanguldrrfranee B0 bevirg thfee reauedllyospabedt est
trays as said test trays are introduced fromsaid | oader section. 40. The
sem cdanducapartdparabel edeaty Hppeatwees tha opposedimajdasidedramieer ei n sai d
plurality of test trays introduced successively fromsaid | oader section
are pl acednesnbers 30sand30h of tbgfreme candia multiplicity ohdsixthefapper nost
or the | owernpst test t supporting stage of said vertical transport
mechani sm!n this QAWG%?EIQQP'ﬁ%W MaHYe hegtween PailceEssively in a

o rect on BERSESL e 3 CohAThEt b9l SN RR A B Pl
section. i 30 SOl BOBLLL cRlate T nEEOYACEFER anR gl Lot Bha0dVe

appl ying rﬁ%’i.%r#ltgs %gﬁﬁgﬁ%@ém‘?mll spaci ngs between adj acent trays or

in abutnment with each o aced on either the uppernost or the

| over nost  t ephch [PVtHe ANGS Ei @ B LESE tPAy S 6 diYFedP@frdrhahPor t mechani sm

in juxtaposition in a row 41. The sem'conductor device testing apparatus
set forth d¢ongéationadtevbarayn eaahat th@Copposed M ARIH sierd fidraBSport

mechani sm of said heat renoving/cold renoving neans for supporting test
trays has mesmoses {whiel apidsateferredotd simhply ass"imajor ieelge™ th the naj or
edge of each of said test trays in front in the direction of travel of the
test trayshergnafiter)3€d andBh of theviect angulandrameadét are fooedi ng to any
one of clainms 33 to 36, wherein said heat renoving/cold rempving neans is
provilded wWith waprpteusionsnddés 33k andiivvenrecesisgsrddAs 828ipport a

L A iR o S8 A A
{ast ey e BRLirL B ) off DO P a0 SFORER W ey S | s o
14 oan 2003 S By SAAE PRbtl el SRR B ae s LaRe il o

pl aced as e e HthAP mbllGr WeRR" 308 (| el 1Aal] OWRIERSAs fdlell i the

supporting stage of sai rtical transport nmechanirsm 4

sem Q@”du‘ﬁﬁwﬁ@’)' %S f&APEdNY | BIP RN A Hiff ereeRfisREpkd rditesaes DPACIFHRTS

33t 036, wherein’said heat renoving/cold renoving neans is provided with a
vertical trhadigpwithetieprotrusiohs B3 Ad 388, yespadtivelyl at plositionls t est
trays in the formof a stack with predeterm ned spaci ngs between successive
trays, eadorseagendingdbdhesptrotaisionardday B3fetpasitions generpyrwitly t est
trays having a space for accommodating two in a row wth the major edge of
each of saiedpeettta thexantral aheat 31t 6 therfeame3®i Otheeviss, thee test
trays such that two test trays serially introduced fromsaid testing
section arconfigucatios andicansteuction ohehegestrvay isridenticehsorthat t est
tray supporting stage of_said vertical transport mechanism_44. A

sem eéandudfoth@éest drays? ishewpparfigud Zefandhehe gescripdioniafgthe oshaer
section for transferring and rel oadi ng sem conductor devices onto a test
tray, and wtﬁm%ar:mtt%cgcti on for receiving and sorting tested

sem conduct qr,,.devi ces ,qn t.he basis of the t I ts, d Ln, which

sem conduct SW'&é\FFQ@g‘,j tlooga%&“éfhpéofﬁﬁ'opﬁafr’?k‘aggﬁir%ég%t ij theBh S ai d

| oader section to a testing section where the sem conductor- devices while
| oaded on the test tray are tested and after conpletion of the testing,
said tested sem conduct or devices | oaded on said test tray are transported
fromsaid testing section to said unl oader section, followed by being



14 JAN 2003 -121 sorted out on the basis of the test results, characterized
inthat: said test tray is generally of a rectangul ar shape; and f t§@§W3
tray transport path extending from said unl oader section to said @é
section is a w dened path broad enough to transport said rectangul ar test
tray with the major edge of the test-g3cay in front in the direction of
travel of the lest tray. 45. The sem conductor device testing apparatus set
forth In claim44 further including a tenperature stress applying neans for
applying a tenperature stress of a predeterm ned tenperature to
senm conduoyide dahanetheaodher heetrusionvd 34/ eaddHeewiden G rig ansidrp B 3BEiVI ng
heat or cold from sem conductor devices having undergone a test in said
testing sefrnoed gemierdibr & thesaididiecopehetmiago s tadges3 @am iyilegtheeans and
said testing section are |located in the back portion of said sem conductor
devi ce tesnarpwapparatussiaii B3Asis fiotrvaddio thetedn imritiesdiaving.oader
section are located in front of said tenperature stress applying neans and
sai d t est i il ediss, onithhragasd doHde twenisgerfesoBdA,chdBi age r%éﬁn@fbei ng
| ocated in front of said testing section d under neat h sai d unl gader
sectién. ANEMIs WidpEShaNs Oeck 5@09%2’&@ aﬁgaﬂgtwsd%fee@ss B4k claim
44 further, ipcluding a t erature.stres ppl yi.ng. aps, for.appl ying a
t enper at urlé EQFFQEQ &?nﬁr%&)%ﬁbﬁnﬁn@q"q 9%5%‘9’@9&%%9%6”& g'ﬂgde~~i ces
and a heat_renevingl/celd [ means Jfor, remvin eat. or cold from
seni condud? ¥ CLEs gggsﬁﬁﬁwén@%%ﬁéoéhee‘ﬁ i i tgﬁgﬁ?&pgngﬁs\@’d“ on, and
wher ei n: | | i , k. tJ i and
ai d hoat VDB fad thAESERRLt BPaVF IS, cBREuIEY SRR R HA X
2003 -122 i 4 d } r Vi i Ll e said
ttrb%deﬁés ﬁ&,uﬁﬁsnb%ﬂ@%%‘i tr‘ég a ehgtﬁgléaiﬁtnnwr e zf\kgﬁw the

| oader section an oader section are |oc sald

t enpapat ure ddsk&S32M | 32B b fERNSthéAt st ftﬁéyftﬁwl?aﬁhbﬁmh@ﬁwéaﬂébtheat
renovi ng/ col d renovi ng nmeans. 47. The sem conductor device testing

appar at us waysr gieartangey i ortbeofamieadrienddtion #dthetsameeharipbotal ity of
said test tray at a tinme are transported serially with the major edge of
each on saldneest trays in front in the direction of travel of the test
tray along said test tray transport path. 48. The sem conductor device
testing appataadditiotprtbendimensionsoat the piatirusions 83 A,633Btareeci n t wo f
said test tray at a tinme are transported serially with the maj or edge of
each on sd&elected ta heslightlyosmal rtHéarmﬁheéei%thﬂ recasees 2Anh32Best

ool iy ek 1o 8T NN Afoa S ST S Ao B SOERLEEcto PBaded on o
dovi cos wialTafE b RIAR i ol i BrafilaBls 7R 3080 SEREREE on ot
the testingedr ﬁe}Bbbédfiﬁtt%%@I/?éH‘ihfe@tq{Pgsﬁ?ﬁé ER)) §§i3'a3¥&fﬁ1€y bei ng

sorted out on the basrs o est r charact’eri ze hat: a

vertical tds@d 3 qhﬁngsnlconfigured to support a plurality of test
trays in the formof a stack with predeterm ned spaci ngs between successive

trays is proxisdgfe t8sttefNs apdRtEs at wide vhageesf e@nipRirat0eef such
tenperature stress applying
20 as from -55°C to +125°C during the use as already noted, the
external dimensions of the tray will be somewhat deformed due to
thermal expansion/contraction. Without a certain play in the fit
between the protrusions 33A, 33B and the recesses 32A, 32B, the
test tray would not be able to take up deformations due to thermal
25 expansion/contraction, but would possibly be dislodged out of
mating engagement and be susceptible to deleterious influences such

as bending and warping. This is the reason for the need of some



14 JAN 2003 -123 nmeans for applying a tenperature stress of a predeterm ned
tenperature to sem conductor devices and said testing section, each stage
of said vertical transport nechani smfor supporting test trays haviﬂé&i 1003
space for acconmmpdating a plurality of test trays so that a plurality of
test trays may be sinultaneously tranQ@g[ted to said testing section. 50.
The sem conduct or device testing apparatus set forth in claim49 further

i ncluding a | oader section for transferring and rel oadi ng sem conduct or
devices onto a test tray and an unl oader section for receiving and sorting
tested sem conductor devices on the basis of the test results,, and each of
sai d | oader leesenessandthef ohietwesn the nr§>tpu@kﬂn§e§3ﬁ,t B angt the al
transport nechani smconfigured to support a plurality of test trays in the
formof a sﬂ@@ﬁsﬁe§h3gfbd£é%{nined spaci ngs between successive trays, each

2 apace for SC/XEIw&isﬁibfirigaa%ﬁ&°%b§?5§£3§bfﬂjpfrﬁﬁm§f’32362%1%11&??&%%\?? ce
. . 4 . . .
for 1 IP2ngfﬁ?e?xaa?ré%ﬁSe:aca"ééahi:&e%a%:s?&nﬁa@?%i\#ﬂ@é“ﬂhﬂ% e 55 ana.
an unl ogder ol Qhol Pty HelbeRilc Bl TAWAART I IR wAY oes
untoader sedy@hdinghéBadel, didh anyfd bredtef kRAARRYC WRABARIGHTOFANE ur ed
pport a plural Pty o st trays¥in“the formof a stack wth

pr edet er m negSHRSIHYS ITANSEE FHETLS I TE sﬁdé%alﬁéﬁ&ﬁdiﬁ%ﬁg?fmﬁ%

vertical transport mechanismfor supporting test trays 3 -~24
having a Spmfwdmmgm@datwmd@ putriekitighefsitdlesyalr agsmistinghin a

sem conductor device testing apparatus according to any one of clains 49 to
51, wher ei n rounekeiccoubenendscomert eCionseqbentlyp wiiesahd protsusians 33A,
tenperature chanber, and when a plurality of test trays placed on each test
tray support3 3B aft age taey 3al swe fipted inhthappeesses 32A: 32Ba9f sheptherng
stage by said vertical transport mechanismin said constant tenperature
chanber, a piféde8ednithede whiddre sie arancasmtadherledsaidesobiibe @ratrdsions
sem conduct or_devices | oaded qgn said

gpp_er nmost I( 3A: 338 ?p%ﬁ@?ﬁd”sﬁ'gges %L@iélﬁ{mggéheéhééa%a‘ggftég\(/a\n th a
dﬁmfirél";. Trg RS aAnaad BT Glofes becdls s iiap et tancax haiah s any
Cray of sai CeaHy de¥n ibpBony M bY SRSTonb iRt fRH 19 fess

chamber shas ja @t fbéft\ni’ec&%ﬁ@ggrgg?gsﬁ)rﬁ g iéygojnd £ié be:é%ég;th?Af ow as

said test tray trays are 1ntrod ron1sa|d’loa er section, _
plurality of32Bsddédaatelyrddcuiafstfescany idefloynidwons ditlergader section

are placed, except the last introduced test tray, onto either the uppernost

or the | ownergmysansiest/ doreyastippdrdue o shaggyesf irs dechparatueal transport
mechani sm foll owed by being delivered successively in a direction

per pendi cul ar Fig.thés @ sibe iviewoil | usitnaddngt then guitde enemibk rs asft onat r oduced
test tray is retained as it has been introduced fromsaid | oader section.
y~ed ~.a od example-of-thetrangport foetrmeperiingadove dest. trays-3elia3-2qgikaua

any-neld Ales u~l muos!l un,ul s~Cea~_~sa~ om-, au~ ~eq~ 0S S—ui uado pies ~o
qoga ul 9pa~-an ‘l{nﬁ%@lrja y&@ﬁed_sggieo}l{he @apaéﬁﬁvmu Bg eod?gesuigghgpihﬁg;m ~Uu
| oad I ~ N ~ i ~i sqde=xnf , ul ~ s6ul uado ~ | gi d

6ot neq anqwarall ERshrly A BB R anth- IR et erpeH o Didhges
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aol nap ao~anpudo
surface of the frame 30. Two protrusions 33A, 33B are formed on

the extension 30c of the major edge 30a while two recesses 32A,
25 32B are formed in the extension 30d of the major edge 30b. [n the
illustrated example, two protrusions 33A, 33B only remain as the

thin-walled extension 30c of the major edge 30a while the thin-
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Ndf fi | 14 JAN,2003 -126 57. The sem conductor devi { esti,ng appar at us
Set forth | EXIENSioR ROUGRS APd PN Tl EWEo s Eha% S8 g3 2Beti on' o

23, B L% s OB AR ST
S conUCtof VLG5 4 SRR 8 APes e 1B 98 e e
provi ded i ”.§Imiq§%§§|9§e%eﬁ‘€ﬁfitﬁrtﬂé éi%‘%ﬂﬁécﬁ??oﬁgﬁf@b?ged%%%t d

| oader section v testing section to sal ect1on. 58. The

seni conduct )3QHeMi e bPPdsite BRESGH twoskitelgtally jdineldatasd4raps!3di ngn2in
addition to said testing section, a |oader section for transferring and

rel oadi ng semapmdedyer3dg\ufcese easD thay 41 tanayimajod exfye!80baoEthsect i on

for receiving and sorting tested sem conductor devices transported from
sai d testi ngothent test vray 3e 2)aarnic thé urdensesfaces wfithe thin-evalled 14 JAN
2003 - 127 extensions 30c, 30d, respectively along the sections of the test tray
transport path extending from the exit of the soak chamber 41 to the
inlet of the testing section 42 and from the exit of the testing
section 42 to the inlet of the exit chamber 5 in the third
15 embodiment illustrated in Fig. 4, and along the section of the test
tray transport path extending from the first position A in the
unloader section 8 to the loader section 7 in the fourth embodiment,
not illustrated, respectively. Support members, although not shown,
are additionally disposed for supporting the undersurfaces of the
20 test trays 3-1, 3-2.

In this way it will be readily appreciated that the pair of guide
members G1, G2 disposed in parallel along the test tray transport
path facilitates transporting two test trays 3-1, 3-2 while being
integrally joined together by a single drive means from the exit of

25  the soak chamber 41 to the inlet of the testing section 42 and then
from the exit of the testing section 42 to the inlet of the exit

chamber 5, or from the unloader section 8 to the loader section 7.



said wi dened path broad enough to transport a plurality of test trays
sinmultaneously with said plurality of test trays juxtaposed in a direction
transverse to said test tray transport path is provided in the sec'gilp[}AN)m}
test tray transport path extending fromsaid | oader section to said testing
section. 59. The sem conductor device ting apparatus set forth in claim
~4 including, in addition to said testing section, a | oader section for
transferring and rel oadi ng sem conductor devices onto a test tray, and an
unl oader section for receiving and sorting tested sem conductor devices
transported fromsaid testing section on the basis of the test results,
wherei n: sai d Wltenegh patthllusdaatedpiyis talsortmbpappreciatedithag of test
trays sinmultaneously with said plurality of test trays juxtaposed in a

di rection trengageswentd fitting) end disepgagenseot ©fpfave testoirayisday et he
section of test tray transport path extending from said | oader, section via
sai d testingfaeititiaded f the wpparsrest testtran SUEPOrtiNg §E398 &dthe or devi ce
testing apparatus set forth in claim 31 including, in addition to.said
Lesting sectVERtiCal tsaREPOSEaechaRism i e spRKHaRBST 4TokmimrgVided

P 54 55 Bl D R EERAET o
Lo Dons ALY St PSR R
cdse of =2l I uid Bade SEpBor 7 RS INGRRA e lptEigse Rhstittayest Loy
extending frg EBPﬂnbt‘__’sZés?ﬁe B?GthE%”eFﬁcﬁPEF‘ar?%;?@gtﬂ“ﬁﬁn&gféd@m i®khel&git

sem conduct or Vi ce ng apparatus set alm 32 including, in

addi tion to ghambersSiisgpritiearwith kosdliR of geidéménbdrsanséRdingg and
rel oadi ng sem conduct or devices onto a test tfray, and an unl oader section

for recei vi ngoatacswithnthe skiedustatesndutieooppesed eninoraedgestafdedclom
said testing section on the basis of the test results, wherein: said

wi dened pat ht@sbataendtids alsot tabepuotedstihat acpaungliguide egemberg with the
maj or edge of said test tray in front in the direction of travel of the
test tray isshdovgbeenga lg acithotheside surfaags tafath opposetdimixeendi ng
fromsaid | oader section via said testing section to said unl oader section.
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supporting stage of the vertical transport mechanism along the
single transport path to the testing section 42, followed by, upon
completion of the testing on all of the ICs under test, being
delivered, while still in the integrally joined state, from the testing
15 section 42 to the exit chamber 5 whence after the heat removal or
cold removal process, the test trays are transported successively
one by one to the unloader section 8.
In a like manner, when the test tray of the construction shown in
Fig. 5 and the test tray transport described above are used in the
20 fourth embodiment, it will be easily appreciated that two of the
test trays delivered successively one by one from the uppermost
test tray supporting stage of the vertical transport mechanism in
the exit chamber 5 to the first position A in the unloader section 8
united together into one by the protrusions 33A, 33B of the
25  succeeding test tray fitting into the recesses 32A, 32B of the first
discharged test tray. Then, upon completion of the sorting operation

at the first position A, the two test trays are conveyed, while in the
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position B to the loader section 7.

5 It will be obvious to those skilled in the art that the
configuration and number of the protrusions and recesses formed in
each test tray may be arbitrarily varied and that the manner in
which two test trays in the integrally joined state are supported by
a pair of guide members G1, G2 is not limited to the illustrated

10  embodiment.

Figs. 7A-7D are plan view and perspectiv_e views illustrating
several other modified forms of the construction of integrally
joinable test trays. In Fig. 7A, one major edge 30a (upper major
edge as viewed in the drawing) of the frame 30 is provided with two

15 outwardly protruding guide pins 61A, 61B at a predetermined
spacing while the other major edge 30b (lower major edge as viewed
in the drawing) is formed with two holes 62A, 62B mating with the
guide pins 61A, 61B, respectively at positions corresponding to the
guide pins 61A, 61B (positions generally line symmetrical with

20 respect to the longitudinal central line of the frame 30).

It will be readily appreciated that the construction described just
above permits two test trays 3-1 and 3-2 to be integrally joined
together simply by bringing one preceding test tray aiready at a
standstill in the soak chamber 41 or the unloader section 8 into

25  abutment against the succeeding test tray. It is also noted that the
dimensions of the guide pins 61A, 61B are sized to be slightly

smaller than those of the holes 62A, 62B (or the dimensions of the
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pins 61A, 61B and the holes 62A, 62B.

Fig. 7B illustrates a modified form in which the opposed major

5  edges 30a, 30b of each test tray are provided with dedicated latch
means. Specifically, two engagement members 63A (one of which is
visible in the drawing) which are swingable through an angle of 90°
for example are mounted on the top surface of one major edge 30a
(upper major edge as viewed in the drawing) of the frame 30 at a

10 predetermined spacing. Formed in the other major edge 30b (lower
major edge as viewed in the drawing) at positions corresponding to
pins 63D extending downwardly from the undersurface of the
engagement members 63A adjacent their outer ends (positions
generally line symmetrical with respect to the longitudinal central

15 line of the frame 30) are two holes 64A mating with the pins 63D,
respectively.

Each engagement member 63A is pivotted at its inner end in an
associated recess 63F formed in the one major edge 30a for pivotal
movement over an angle range of 90° (from the horizontal position

20 to the vertical position) and the outer end portion of the engagement
member 63A having the pin 63 D projects outwardly beyond the outer
margin of the major edge 30a. The holes 64A in the other major
edge 30b are provided within respective recesses 64F formed in that
major edge 30b. The recesses 63F and 64F in the major edges 30a

25 and 30b have a depth approximately equal to the thickness of the
engagement member 63A.

It will be readily understood that the construction described just
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above permits two test trays 3-1 and 3-2 to be integrally joined
together when one preceding test tray already at a standstill in the
soak chamber 41 or the unloader section 8 is brought into abutment
against the succeeding test tray with its (the succeeding tray's)
engagement members 63A in its vertical orientation), followed by
pivoting the engagement members 63A to fit their pins 63D into the
corresponding holes 64A of the succeeding test tray. It is
preferable that the dimensions of the engagement members 63A, the
recesses 63F, 64F, the pins 63D and the holes 64A be sized such that
there is a loose fit between the engagement members 63A and the
recesses 63F, 64F and between the pins 63D and the holes 64A.

Fig. 7Cillustrates a modified form in which one major edge 30a
(upper major edge as viewed in the drawing) of the frame 30 is
formed with a thin-walled extension or flange 65 extending
outwardly from and flush with the top surface of the frame 30 with
two through-holes 65A, 65B formed through the extension 65 at a
predetermined spacing while the other major edge 30b (lower major
edge as viewed in the drawing) of the frame 30 is also formed with
a thin-walled extension or flange 66 extending outwardly from and
flush with the bottom surface of the frame 30 with two
protuberances 66A, 66B formed on the extension 66 at positions
corresponding to the through-holes 65A, 65B of the one major edge
30a (positions generally line symmetrical with respect to the
longitudinal central line of the frame 30) so as to be engageable
with those through-holes. In this case, the thickness of the
extensions 65, 66 of the major edges 30a, 30b are sized such that

the sum of the thickness of the two extensions is just equal to or

*$10%>8' () -
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slightly smaller than the thickness of the test tray.

In the construction shown in Fig. 7C, against one preceding test
tray 3-1 already at a standstill in the soak chamber 41 or the
unloader section 8 is abutted the succeeding test tray 3-2 from

5 below so that the protuberances 66A, 66B of the succeeding test
tray are fitted into the through-holes 65A, 65B of the preceding test
tray. It will be readily appreciated that this permits two test trays
3-1 and 3-2 to be engaged with each other into an integrally joined
state. In this case as well, it is preferable that the dimensions of

10 the through-holes 65A, 658 and the protuberances 66A, 66B be sized
such that there is a loose fit between the through-holes and the
protuberances.

Fig. 7D illustrates a further modified form in which there is
provided a dedicated coupling frame 67 having a pair of openings or

15 compartments 68A, 68B formed at a predetermined spacing for
accommodating two test trays in engagement with each other. The
arrangement is such that two test trays 3-1 and 3-2 are
accommodated in the openings 68A, 68B of the coupling frame 67
and are transported together with the coupling frame 67. In this

20 example, each of the openings 68A, 68B of the coupling frame 67, as
partly shown in Fig. 7E in cross-sectional view, is formed around its
peripheral wall with a stepped shoulder on which a flange-like
extension 30f of the frame 30 of the test tray rests in interlocking
manner such that a test tray is received in each of the openings of

25 the coupling frame 67 with the bottom surfaces of the coupling
frame 67 and the test tray substantially flush with each other.

This construction facilitates the transportation of two test trays
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10988 () - In the first to fourth embodiments described above, the present
invention is applied to the IC tester of the type in which a constant
temperature chamber 4 including a soak chamber 41 and a testing
section 42, and an exit chamber 5 are arranged in the left to right
10 direction as viewed in the drawing (X-axis direction) in the rear
portion of the IC tester while in front of the constant temperature
chamber 4 and the exit chamber 5 there are located a loader section
7 and an unloader section 8. However, it will be apparent to those
skilled in the art that the present invention is applicable with equal
15 advantages to the IC tester of another construction.
By way example, the present invention is applicable to the IC
tester of the type in which an exit chamber 5 is disposed underneath
an unloader section 8 to reduce the transverse width (length in the
Y-axis direction) of the IC tester. Fig. 8 is a schematic perspective
20 view illustrating the construction according to the fifth embodiment
of the present invention.
The fifth embodiment represents an instance of construction
either in which two paths of transport for test trays are provided
for the section of path extending from the soak chamber 41 to the
25  testing section 42 so that two test trays may be substantially
simultaneously transported along the respective transport paths or

in which the width of the test tray transport path for the section
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of two test trays so that two test trays in an integrally joined state
may be simultaneously transported. The parts and elements
5 corresponding to those in Figs. 1, 2, 4 and 11 are designated by the
like reference numerals and will not be discussed again in details,
unless required.

In the IC tester illustrated, since each of the test tray supporting
stages of the vertical transport mechanism in the exit chamber 5

10 has a space for accommodating only one test tray, after completion
of the testing on all of the ICs under test loaded on two test trays in
the testing section 42, the two test trays are separated and
delivered one by one out of the testing section 42 in the direction
perpendicular to that in which they have been delivered in, and are

15 transferred onto the lowermost stage of the vertical transport
mechanism in the exit chamber 5. As the test trays 3 is moved up
through the successive stages by the vertical transport mechanism
in the exit chamber 5 and arrives at the uppermost stage, it is
introduced into the region of the unloader section 8 where the

20 sorting operation is effected on the tested ICs placed on the test
tray.

Further, the IC tester illustrated is configured such that once two
test trays have undergone the test in the testing section 42, they
are moved to a predetermined position overlying the testing section

25 42 prior to being delivered one by one onto the lowermost stage of

the vertical transport mechanism in the exit chamber 5, so that the

next succeeding either two separate or two integrally joined test
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trays may be introduced into the testing section 42 promptly after
completion of the testing on the preceding two test trays.
In this construction, although in the section of the transport path
extending from the exit chamber 5 through the unloader section 8
5 and the loader section 7 to the soak chamber 41, test trays are
transported one by one as in the illustrated prior art IC tester,
either two juxtaposed or two integrally joined test trays are
transported in the section of the transport path extending from the
soak chamber 41 to the testing section 42. It is thus to be
10 appreciated that despite the fact that the conventionally used test
tray is employed as such, this arrangement permits the
simultaneous testing or measuring of ICs under test loaded on two
test trays, resulting in doubling the simultaneous measurement
throughput in number of ICs. Consequently, in the case that a
15 relatively long time is required per test in the testing section 42,
the doubled simultaneous measurement throughput in number
reduces the time required to complete the testing on all of the ICs
(testing time of the IC tester) to nearly half, producing the
advantage of greatly saving the testing cost per IC.
20 In the fifth embodiment described above, the depth of the
constant temperature chamber 4 is expanded by a dimension
corresponding approximately to one transverse width (length of the
minor edge) of the rectangular test tray 3 and two paths of
transport for test trays are provided for the section of path
25 extending from the soak chamber 41 to the testing section 42 so
that two test trays may be substantially simultaneously transported

along the respective transport paths independently of each other, or
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section extending from the soak chamber 41 to the testing section
42 is broadened to be approximately equal to the sum of transverse
widths of two test trays so that two test trays in anintegrally
5  joined state may be simultaneously transported. However, in the
case that the time required per test in the testing section 42 is
relatively short, it is preferable that with the construction of the
test tray transport path extending from the loader section 7 through
the soak chamber 41 and the testing section 42 of the constant
10 temperature chamber 4 to the exit chamber 5 being retained as in
the illustrated prior art IC tester, the depth (length in the Y-axis
direction) of the loader section 7 and the unloader section 8 be
expanded by a dimension corresponding approximately to one
transverse width (length of the minor edge) of the rectangular test
15 tray 3, and two test tray transport paths are provided for the
section of oath extending from the unloader section 8 to the loader
section 7 so that two test trays may be substantially
simultaneously transported along the respective transport paths
independently of each other.
20 Figs. 9 and 10 are a schematic perspective view and a side view,
with the constant temperature chamber in cross-section,
respectively illustrating the construction according to the sixth
embodiment of the present invention.
The IC tester of this sixth embodiment is configured such that a
25 constant temperature chamber 4 is equipped with a vertical
transport mechanism in the interior thereof which constitutes a

soak chamber 41, the top of the constant temperature chamber 4 (at
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mechanism.

In this embodiment, each stage of the vertical transport
mechanism for supporting test trays thereon in the constant
temperature chamber 4 has a lateral width approximately equal to

10 the length of the major edge of one test tray (the X-axis dimension
direction) and a depth sized to be approximately equal to the sum of
transverse widths of two test trays (length as measured in the Y-
axis direction). The first test tray 3 introduced from the loader
section 7 is placed on the front approximately half section (the

15 lower half section as viewed in the Y-axis direction) of the
lowermost stage of the vertical transport mechanism. Then, the
first test tray 3 is moved from the front half section to the back
approximately half section (the upper half section in the Y-axis
direction) of the lowermost stage in the direction perpendicular to

20 that in which it has been introduced. Next, the second test tray 3
introduced from the loader section 7 is placed on the now vacated
front approximately half section of the lowermost stage of the
vertical transport mechanism. When this is done, the second test
tray is accommodated in the front half section of the lowermost

25  stage either at a small spacing from or in abutment with the first
test tray.

The vertical transport mechanism is configured to support two
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on each stage up successively to the next upper stage.
While two test trays on the lowermost stage are moved up
through the successive stages to the uppermost stage, the ICs to be
5 tested on the two test trays are loaded with a temperature stress of
either a predetermined high or low temperature.
A predetermined number of ICs out of the ICs under test loaded on
the two test tray are brought into electrical contact with the IC
sockets mounted on the tester head 9 while the ICs are placed on the
10 test trays. As noted before, the tester head 9 is electrically
connected with the tester proper via cable 91.
Upon completion of testing, the test tray located on the front half
section of the uppermost stage of the vertical transport mechanism
is first conveyed from the testing section 42 via the outlet of the
15 constant temperature chamber 4 onto the uppermost stage of the
vertical transport mechanism in the loader section 7/unloader
section 8. Once the test tray located on the front half section of the
uppermost stage has been delivered out, the test tray located on the
back half section is moved to the now vacated front half section.
20 It is to be noted that since each of the test tray supporting stages
of the vertical transport mechanism in the loader section 7/unloader
section 8 has a space for accommodating only one test tray, the IC
tester illustrated is not able to deliver the test tray loaded with
tested ICs out of the constant temperature chamber 4 until the test
25 tray introduced onto the uppermost stage of the vertical transport
mechanism in the loader section 7/unloader section 8 is moved down

to the next succeeding stage by that vertical transport mechanism.
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tray as moved onto the front half section of the uppermost stage of

5  the vertical transport mechanism the constant temperature chamber

4 is conveyed via the outlet of the constant temperature chamber 4

onto the uppermost stage of the vertical transport mechanism in the

loader section 7/unloader section 8.

Once the test tray has been lowered to the lowermost stage by the

10 vertical transport mechanism in the loader section 7/unloader

section 8, this test tray is reloaded with ICs to be tested from a

universal tray 1. Subsequently, the same steps will be repeated.

In this sixth embodiment, when the test trays carrying thereon

ICs having undergone the test in the testing section 42 are delivered

15 out via the outlet of the constant temperature chamber 4, as noted

above the two test trays simultaneously subjected to the testing

(measuring) are discharged one by one in two separate operations.

Accordingly, it is preferable that a buffer section (not shown) be

disposed between the constant temperature chamber 4 and the

20 loader section 7/unloader section 8 so that two test trays may be

discharged simultaneously at one time to the exterior buffer section

for temporarily keeping the tested ICs therein, prior to sorting out

the ICs based on the test results and transferring them onto the

corresponding universal trays, thereby reducing the overall testing

25 (measurement) time.

Alternatively, each stage of the vertical transport mechanism in

the loader section 7/unloader section 8 may have a space large
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appreciated that this arrangement may further reduce the testing

5  time and/or the handling time for tested ICs.
While two test trays on the lowermost stage are moved up

through the successive stages to the uppermost stage, the ICs to be

tested on the two test trays are loaded with a temperature stress of

either a predetermined high or low temperature.

10 In the first to five embodiments described above, when two
rectangular test trays are transported in juxtaposition (parallet
state) in the section of transport path extending from the soak
chamber 41 of the constant temperature chamber 4 to the exit
chamber 5 or in the section of transport path extending from the

15 soak chamber 41 of the constant temperature chamber 4 to the
testing section 42 or in the section of transport path extending from
the unloader section 8 to the loader section 7, the two rectangular
test trays are illustrated as being transported in a sideways long
orientation (with the minor edges leading), but it will be obvious to

20 those skilled in the art that the functional advantages comparable to
any of the embodiments described above may be obtained if the
arrangement is adopted in which two rectangular test trays are
transported in a longitudinally long orientation (with the major
edges leading) and in tandem with two serially succeeding.

25 In that case, in the sixth embodiment each test tray supporting
stage of the vertical transport mechanism may be sized so as to

accommodate two test trays in a longitudinally long orientation.
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227@ S1! a#1ehipniieer 4)- yndabe ¢xitealamber)> may have a space large enough to
accommodate two test trays in a longitudinally long orientation.

5 In addition, in case the IC test is conducted in the test section 42
on ICs loaded on a test tray in the normal or room temperature, the
test tray 3 need not be formed of a material capable of withstanding
high/low temperatures. Also, there are no need that the soak
chamber 41 and the exit chamber 5 as well as the constant

10 temperature chamber 4 are provided in the IC tester. As aresult, in
such IC tester, the test tray 3 is transported from the loader
section7 to the test section 42, and after completion of the test on
all ICs loaded on the test tray, the test tray 3 is transported from
the test section 42 to the unloader section 8. Thus, the invention

15 described above is applied to the section of test tray transport path
extending from the loader section 7 to the test section 42 or the
section of test tray transport path extending from the loader section
7 to the unloader section 8 through the test section 42.

As is apparent from the foregoing disclosure, despite the fact

20 that a relatively limited increase is required of the external
dimensions of the IC, the present invention provides for increasing
the simultaneous measurement throughput in number of ICs under
test by a factor of about two, or significantly increasing the
simultaneous throughput in number of tested ICs in the unloader

25  section 8, and also significantly reducing the time required to
transport and handle in the loader section 7 whereby the time

required to complete the testing on all of the ICs up to nearly half,
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WHAT IS CLAIMED IS:

1. A semiconductor device testing apparatus of the type in which
semiconductor devices, loaded on a test tray, are transported 1o a testing section
where the semiconductor devices While loaded on the test tray are tested and
after completion of the testing, are carried out of the testing section, followed by
being sorted out on the basis of the test results, characterized in that:

a plurality of test tray transport paths are provided for transporting test trays
loaded anh semiconductor devices to said testing section as well as out of said

testing section after completion of the testing in said testing section.
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2. The semiconductor device testing apparatus set forth in
claim 3, wherein said temperature stress applying means and said
testing section are located in the back portion of said §emiconductor
device testing apparatus while said loader section and said unloader
section are located in front of said temperature stress applying
means and said testing section, said heat removing/cold removing
means being located in front of said testing section and underneath

said unloader section.

3. ;rhe semiconductor device testing apparatus set forth in
claim 1 including a temperature stress applying means for
applying a temperature stress of a predetermined temperature to
semiconductor devices; said testing section; a heat removing/cold
removing means for removing heat or cold from semiconductor
devices having undergone a test in said testing section; a loader
section for transferring and reloading semiconductor devices onto a
test tray; and an unloader section for receiving and sorting tested
semiconductor devices transported from said testing section on the
basis of the test results, wherein:

said plurality of transport paths are provided in the section of
test tray transport path extending from said temperature stress

applying means via said testing section to heat removing/cold
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removing means.

4. The semiconductor device testing apparatus set forth in
claim 3, wherein said temperature stress applying means, said
testing section, and said heat removing/cold removing means are
located in the back portion of said semiconductor device testing
apparatus while said loader section and said unloader section are
located in front of said temperature stress applying means, said

testing section, and said heat removing/cold removing means.

5. The semiconductor device testing apparatus according to any
one of claims 1 to 4 and 57, wherein there are two said transport paths for

transporting test trays.

6. The semiconductor device testing apparatus according to any
one of claims 2 to 4, wherein said temperature stress applying
means is provided with a vertical transport mechanism configured
to support a plurality of test trays in the form of a stack with
predetermined spacings between successive trays, each stage of
said vertical transport mechanism for supporting test trays having a
space for accommodating a plurality of test trays such that a
plurality of test trays introduced successively from said loader
section are placed on either the uppermost or the lowermost test
tray supporting stage of said vertical transport mechanism
successively from the back side toward the front side of said stage
with successive trays either arranged at predetermined small

spacings between adjacent trays or in abutment with each other.
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7. The semiconductor device testing apparatus set forth in
claim 5, wherein said temperature stress applying means is provided
with a vertical transport mechanism configured to support a
plurality of test trays in the form of a stack with predetermined
spacings between successive trays, each stage of said vertical
transport mechanism for supporting test trays having a space for
accommodating two test trays such that a first test tray introduced
from said loader section is placed on either the uppermost or the

lowermost test tray supporting stage of said vertical transport
mechanism in the back section of said stage and a second succeeding
test tray introduced from said loader section is placed on either the
uppermost-or the lowermost tes‘; tray supporting stage in the front
section of said stage at a predet-ermined small spacing from orin

abutment with said first test tray.

8. The semiconductor device testing apparatus according to
any one of claims 2to 4, wherein said heat removing/cold removing
means is provided with a vertical transport mechanism configured
to support a plurality of test trays in the form of a stack with
predetermined spacings between successive trays, each stage of
said vertical transport mechanism for supporting test trays having a
space for accommodating a plurality of test trays such that a
plurality of test trays introduced from said testing section are

placed as such on either the uppermost or the iowermost test tray

supporting stage of said vertical transport mechanism.
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provided with a vertical transport mechanism configured to support
a plurality of test trays in the form of a stack with predetermined
spacings between successive trays, each stage of said vertical
transport mechanism for supporting test trays having a space for
accommodating two test trays such that two test trays introduced
from said loader section are placed as such on either the uppermost
or the lowermost test tray supporting stage of said vertical

transport mechanism.

10. A semiconductor device testing apparatus of the type
including a loader section for transferring and reloading
semiconductor devices onto a test tray, and an unloader section for
receiving and sorting tested semiconductor devices on the basis of
the test results, and in which semiconductor devices, loaded on a
test tray, are transported from said loader section to a testing
section where the semiconductor devices while loaded on the test
tray are tested and after completion of the testing, said tested
semiconductor devices loaded on said test tray are transported from
said testing section to said unloader section, followed by being
sorted out on the basis of the test results, characterized in that:

a plurality of transport paths are provided in the section of test
tray transport path extending from said unloader section to said

loader section.

11. The semiconductor device testing apparatus set forth in



U& ()-9' 10% U& ()- 10 10
10! @ $109%& ()-! @$10% / & ()-Ue}[9r SL!\! & $109%& ()-! & $L09U& () -1 S1P%6 JAN 2003
S& ()-131$100& ()-!1$10% U U& ()-#10% & ()-{|}~uS2!

, $10%1d& ()-s!, $10%& ()-sf10% ()- & 10% ()- 10 10

10! & $109%& () - "/ yzwX6us2! 107-

| @S10%& () -, UB10%& ()- 1, %10%z& (971 <, $10%& ()-s!, $10%& ()-s! =, $10%& ()-
SZEFGHTY $uS1!, $10% /& ()-'!, $10%& ()-'f10% & ()-y&8&10% & ()- 10 10

10!, @ $109%& ()-$,:}[9uSL! ! 9B10%& ()-!9$10% /& ()-, $10%& ()-!, $10% /& ()-, $1

0% & ()-" Ry Bh O flrthe Aheha SR Y pefadre & rehs S g0 e idans Pod 107/
applying a temperature stress of a predetermined temperature to
semiconductor devices and a heat removing/cold removing means for
removing heat or cold from semiconductor devices having undergone
a test in said testing section, and wherein:

said temperature stress applying means and said testing section
are located in the back portion of said semiconductor device testing
apparatus while said loader section and said unloader section are
located in front of said temperature stress applying means and said
testing section, said heat removing/cold removing means being

located in front of said testing section and underneath said unioader

section.

12. The semiconductor device testing apparatus set forth in
claim 10, further including a temperature stress applying means for
applying a temperature stress of a predetermined temperature to
semiconductor devices and a heat removing/cold removing means for
removing heat or cold from semiconductor devices having undergone
a test in said testing section, and wherein:

said temperature stress applying means, said testing section,
and said heat removing/cold removing means are located in the back
portion of said semiconductor device testing apparatus while said
loader section and said unloader section are located in front of said
temperature stress applying means, said testing section, and said

heat removing/cold removing means.

13. The semiconductor device testing apparatus according to
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14. A semiconductor device testing apparatus of the type in
which semiconductor devices, loaded on a test tray, are transported
to a testing section where the semiconductor devices while loaded
on the test tray are tested and after completion of the testing, are
carried out of the testing section, followed by being sorted out on
the basis of the test results, characterized in that:
a test tray transport path for transporting test trays loaded
with semiconductor devices to said testing section is a widened
path broad enough to transport a plurality of test trays
simultaneously with said plurality of test trays juxtaposedin a

direction transverse to said test tray transport path.

15. The semiconductor device testing apparatus set forth in
claim 14, wherein in addition to said transport path for transporting
test trays loaded with semiconductor devices to said testing
section, a transport path for transporting test trays loaded with
tested semiconductor devices out of said testing section after
completion of the testing is a widened path broad enough to
transport a plurality of test trays simultaneously with said
plurality of test trays juxtaposed in a direction transverse to said

test tray transport path.

16. The semiconductor device testing apparatus set forth in

claim 14 including a temperature stress applying means for applying
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a temperature stress of a predetermined temperature to
semiconductor devices; said testing section; a heat removing/cold
removing means for removing heat or cold from semiconductor
devices having undergone a test in said testing section; a loader
section for transferring and reloading semiconductor devices onto a
test tray; and an unloader section for receiving and sorting tested
semiconductor devices transported from said testing section on the
basis of the test results, wherein:
said widened path broad enough to transport a plurality of test
trays simultaneously with said plurality of test trays juxtaposed in
a direction transverse to said test tray transport path is provided in
the section of test tray transport path extending from said

temperature stress applying means to said testing section.

17. The semiconductor device testing apparatus set forth in
claim 16, wherein said temperature stress applying means and said
testing section are located in the back portion of said semiconductor
device testing apparatus while said loader section and said unloader
section are located in front of said temperature stress applying
means and said testing section, said heat removing/cold removing
means being located in front of said testing section and underneath

said unloader section.

18. The semiconductor device testing apparatus set forth in
claim 15 including a temperature stress applying means for applying
a temperature stress of a predetermined temperature to

semiconductor devices; said testing section; a heat removing/cold
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devices having undergone a test in said testing section; a loader
section for transferring and reloading semiconductor devices onto a
test tray; and an unloader section for receiving and sorting tested
semiconductor devices transported from said testing section on the
basis of the test results, wherein:

said widened path broad enough to transport a plurality of test
trays simultaneously with said plurality of test trays juxtaposed in
a direction transverse to said test tray transport path is providedin
the section of test tray transport path extending from said
temperature stress applying means via said testing section to heat

removing/cold removing means.

19. The semiconductor device testing apparatus set forth in
claim 18, wherein said temperature stress applying means, said
testing section, and said heat removing/cold removing means are
located in the back portion of said semiconductor device testing
apparatus while said loader section and said unloader section are
located in front of said temperature stress applying means, said

testing section, and said heat removing/cold removing means.

20. The semiconductor device testing apparatus according to
any one of claims 14 to 19, wherein said plurality of test trays
juxtaposed in a direction transverse to said test tray transport path

are in engagement with each other.

21. The semiconductor device testing apparatus according to
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22. The semiconductor device testing apparatus according to
any one of claims 1610 19, wherein said temperature stress
applying means is provided with a vertical transport mechanism
configured to support a plurality of test trays in the form of a stack
with predetermined spacings between successive trays, each stage
of said vertical transport mechanism for supporting test trays
having a space for accommodating two test trays such that a
plurality of test trays introduced successively from said loader
section are placed on either the uppermost or the lowermost test
tray supporting stage of said vertical transport mechanism
successively from the back side toward the front side of said stage

with successive trays integrally engaged with each other.

23. The semiconductor device testing apparatus according to
any one of claims 16to 19, wherein said plurality of test trays

juxtaposed in a direction transverse to said test tray transport path
are two and in engagement with each other;

said temperature stress applying means is provided with a
vertical transport mechanism configured to support a plurality of
test trays in the form of a stack with predetermined spacings
between successive trays, each stage of said vertical transport
mechanism for supporting test trays having a space for

accommodating two test trays such that a first test tray introduced
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uppermost or the lowermost test tray supporting stage in the front

section of said stage in engagement with said first tray.

24. The semiconductor device testing apparatus according to
any one of claims 16to 19, wherein said heat removing/cold
removing means is provided with a vertical transport mechanism
configured to support a plurality of test trays in the form of a stack
with predetermined spacings between successive trays, each stage
of said vertical transport mechanism for supporting test trays
having a space for accommodating a plurality of test trays such that
a plurality of test trays in juxtaposition in a direction transverse to
said test tray transport path introduced from said loader section are
placed as such on either the uppermost or the lowermost test tray

supporting stage of said vertical transport mechanism.

25. The semiconductor device testing apparatus according to
any one of claims 16 to 19, wherein said plurality of test trays |
juxtaposed in a direction transverse to said test tray transport path
are two and in engagement with each other;

said heat removing/cold removing means is provided with a
vertical transport mechanism configured to support a plurality of
test trays in the form of a stack with predetermined spacings

between successive trays, each stage of said vertical transport



10<<! . $10%<<& ()-!.$10%& ()-! PMb10%<& () - &49555707e8z[ 90P10! @10%&' () - @Bs$

1098 ()-! @s$109& () - #109&' ()-! X<#10%&' ()-! X#10WN& () - e899: ;

;oW [ MLO! @10% 10 10 10! @ #10%&' () -! @ #10%& () -! K@10%&' ()-! @109%66& ()-;

;; <<>C>M?MLO! SF$10%& () -! SF$109& () - $10%& () -! a$10%& () - 109&' ()-' 1@%N(2083

C>J??@a\BB} [ 9+1

10! S&s$10%&' () - | KS&s$LO0YEEE: () - S&s$103&' () - ! S&s$109&' () - S$10%& () - ! S$L0%R!

() - BBBBBCCDdB1 10!! Y$10%00&' () - Y"10%& ()-!S=Y"10%& ()-10%&' ()-& L10%& () -

10 10D! E' FqFGGH} ~<B1

10! 1yS/ $10% } & () - y&$109%&' () - 7! y&$109%&' () - z$10%& ()-! $10%0&" () - Y$10%& ()-H

111111 IKusaeehansen (prissipaodingtest tiaygheying Goabage fonoxx 10xx

10xx! yS/ $10%x& () - KLVLAMNNNz X9uS40, $10%%' &) -1 G $109& ()-!, $10% (& ()-!, $1

09& () - BELOIR TPORENEL b9 1§SNOEBEPPRER SDOXNMOIRSE)LIoYBIR () - y&10%& () -

10 10 : L . , :

10!, / $109@4X§apOsiiendn (3 dHEGesTPATURRSY &i%h kP GRIJRBt(YrayHEIEPR ) - 1 cf 3551
O-+&' - oL’ - oL’ - 0, ! - j j | o/R' 2!

0% () RO ol d SR i B QR SR BI MH S12: 517 O

Fflaiea MR T R A O

vertical transport mechanism.

26. A semiconductor device testing apparatus of the type
including a loader section for transferring and reloading
semiconductor devices onto a test tray, and an unloader section for
receiving and sorting tested semiconductor devices on the basis of
the test results, and in which semiconductor devices, loaded on a
test tray, are transported from said loader section to a testing
section where the semiconductor devices while loaded on the test
tray are tested and after completion of the testing, said tested
semiconductor devices loaded on said test tray are transported from
said testing section to said unloader section, followed by being
sorted out on the basis of the test results, characterized in that:

a widened path broad enough to transport a plurality of test trays
simultaneously with said plurality of test trays juxtaposedin a
direction transverse to said test tray transport path is provided in

the section of test tray transport path extending from said unloader

section to said loader section.

27. The semiconductor device testing apparatus set forth in
claim 26 further including a temperature stress applying means for

applying a temperature stress of a predetermined temperature to
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or devices %ving undergone
a test in said testing section, and wherein:

said temperature stress applying means and said testing section
are located in the back portion of said semiconductor device testing
apparatus while said loader section and said unloader section are
located in front of said temperature stress applying means and said
testing section, and said heat removing/cold removing means being
located in front of said testing section and underneath said unloader

section.

28. The semiconductor device testing apparatus set forth in
claim 26 furtherincluding a temperature stress applying means for
applying a temperature stress of a predetermined temperature to
semiconductor devices and a heat removing/cold removing means for
removing heat or cold from semiconductor devices having undergone
a test in said testing section, and wherein:

said temperature stress applying means, said testing section
and said heat removing/cold removing means are located in the back
portion of said semiconductor device testing apparatus while said
loader section and said unloader section are located in front of said

temperature stress applying means, said testing section and said

heat removing/cold removing means.

29. The semiconductor device testing apparatus according to
any one of claims 26to 28, wherein said plurality of test trays

juxtaposedin a direction transverse to said test tray transport path

3™
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are in engagement with each other,

30. The semiconductor device testing apparatus according to
any one of claims 26to 28, wherein said plurality of test trays
juxtaposed in a direction transverse to said test tray transport path

are two and in engagement with each other.

31. A semiconductor device testing apparatus of the typein
which semiconductor devices, ioaded on a test tray, are transported
to a testing section where the semiconductor devices while ioaded
on the test tray are tested and after completion of the testing, are
carried out of the testing section, followed by being sorted out on
the basis of the test results, characterized in that:

said test tray is generally of a rectangular shape, and

a test tray transport path for transporting said rectangular test
tray loaded with semiconductor devices to said testing sectionis a
widened path broad enough to transport said rectangular test tray
with the major edge of the test tray in front in the direction of

travel of the test tray.

32. The semiconductor device testing apparatus set forth in
claim 31, wherein in addition to said transport path for transporting
a rectangular test trays loaded with semiconductor devices to said
testing section, a transport path for transporting a rectangular test
tray loaded with tested semiconductor devices out of said testing
section after completion of the testing in said testing section is a

widened path broad enough to transport said rectangular test tray
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33. The semiconductor device testing apparatus set forth in
claim 31 including a temperature stress applying means for applying
a temperature stress of a predetermined temperature to
semiconductor devices; said testing section; a heat removing/cold
removing means for removing heat or cold from semiconductor
devices having undergone a test in said testing section; a loader
section for transferring and refoading semiconductor devices onto a
test tray; and an unloader section for receiving and sorting tested
semiconductor devices transported from said testing section on the
basis of the test results, wherein:

said widened path broad enough to transport said rectangular
test tray with the major edge of said test tray in front in the
direction of travel of the test tray is provided in the section of test
tray transport path extending from said temperature stress applying

means to said testing section.

34. The semiconductor device testing apparatus set forth in
claim 33, wherein said temperature stress applying means and said
testing section are located in the back portion of said semiconductor
device testing apparatus while said loader section and said unloader
section are located in front of said temperature stress applying
means and said testing section, said heat removing/cold removing
means being located in front of said testing section and underneath

said unloader section.
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35. The semiconductor device testing apparatus set forth in
claim 32 including a temperature stress applying means for applying
a temperature stress of a predetermined temperature to
semiconductor devices; said testing section; a heat removing/cold
removing means for removing heat or cold from semiconductor
devices having undergone a test in said testing section; a loader
section for transferring and reloading semiconductor devices onto a
test tray; and an unioader section for receiving and sorting tested
semiconductor devices transported from said testing section on the
basis of the test results, wherein:
said widened path broad enough to transport said rectangular
test tray with the major edge of said test tray in front in the
direction of travel of the test tray is provided in the section of test
tray transport path extending from said temperature stress applying
means via said testing section to heat removing/cold removing

means.

36. The semiconductor device testing apparatus set forth in
claim 35, wherein said temperature stress applying means, said
testing section, and said heat removing/cold removing means are
located in the back portion of said semiconductor device testing
apparatus while said loader section and said unloader section are
located in front of said temperature stress applying means, said

testing section, and said heat removing/cold removing means.

37. The semiconductor device testing apparatus according to
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any one of claims 31to 36, wherein a plurality of rectangular test

trays are transported at a time serially with the major edge of each

of said test trays in front in the direction of travel of the test trays

along said test tray transport path.

38. The semiconductor device testing apparatus according to
any one of claims 311036, wherein two rectangular test trays are
transported at a time with the major edge of each of said test trays
in front in the direction of travel of the test trays along said test

tray transport path.

39. The semiconductor device testing apparatus according to
any one of claims 3310 36, wherein said temperature stress
applying means is provided with a vertical transport mechanism
configured to support a plurality of test trays in the form of a stack
with predetermined spacings between successive trays, each stage
of said vertical transport mechanism for supporting test trays
having a space for accommodating a plurality of test traysin a row
with the major edge of each of said test trays in front in the
direction of travel of the test trays as said test trays are

introduced from said loader section.

40. The semiconductor device testing apparatus set forth in
claim 39, wherein said plurality of test trays introduced
successively from said loader section are placed, except the last
introduced test tray, onto either the uppermost or the lowermost

test tray supporting stage of said vertical transport mechanism,
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followed by being delivered successively in a direction
perpendicular to the direction of introduction while said [ast
introduced test tray is retained as it has been introduced from said
loader section, whereby said plurality of test trays except said last
introduced test tray are delivered through the outlet of said
temperature stress applying means with predetermined small
spacings between adjacent trays or in abutment with each other, and
placed on either the uppermost or the lowermost test tray
supporting stage of said vertical transport mechanism in

juxtaposition in a row.

41. The semiconductor device testing apparatus set forth in
claim 39, wherein each stage of said vertical transport mechanism
of said heat removing/cold removing means for supporting test trays
has a space for accommodating two test trays in a row with the
major edge of each of said test trays in front in the direction of

travel of the test trays.

42. The semiconductor device testing apparatus according to
any one of claims 33to 36, wherein said heat removing/cold
removing means is provided with a vertical transport mechanism
configured to support a plurality of test trays in the form of a stack
with predetermined spacings between successive trays, each stage
of said vertical transport mechanism for supporting test trays
having a space for accommodating a plurality of test traysin a row
with the major edge of each of said test trays in front in the

direction of travel of the test trays such that a plurality of test
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10bb trays serially introduced from said testing section are placed as
such on either the uppermost or the lowermost test tray supporting

stage of said vertical transport mechanism.

43. The semiconductor device testing apparatus according to
any one of claims 331036, wherein said heat removing/cold
removing means is provided with a vertical transport mechanism
configured to support a plurality of test trays in the form of a stack
with predetermined spacings between successive trays, each stage
of said vertical transport mechanism for supporting test trays
having a space for accommodating two in a row with the major edge
of each of said test trays in front in the direction of travel of the
test trays such that two test trays serially introduced from said
testing section are placed as such on either the uppermost or the
lowermost test tray supporting stage of said vertical transport

mechanism.

44. A semiconductor device testing apparatus of the type
including a loader section for transferring and reloading
semiconductor devices onto a test tray, and an unloader section for
receiving and sorting tested semiconductor devices on the basis of
the test results, and in which semiconductor devices, loaded on a
test tray, are transported from said loader section to a testing
section where the semiconductor devices while loaded on the test
tray are tested and after completion of the testing, said tested
semiconductor devices loaded on said test tray are transported from

said testing section to said unloader section, followed by being
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sorted out on the basis of the test results, characterized in that:

said test tray is generally of a rectangular shape; and

a test tray transport path extending from said unloader section 1o said
loader section is a widened path broad enough to transport said rectangular test
tray with the major edge of the test tray in front in the direction of travel of the test

tray.

45. The semiconductor device testing apparatus set forth in
claim 44 further including a temperature stress applying means for
applying a temperature stress of a predetermined temperature to
semiconductor devices and a heat removing/cold removing means for
removing heat or cold from semiconductor devices having undergone
atestin gaid testing section, and wherein:

said fémperature stress ap;ﬁlying means and said testing section
are located in the back portion of said semiconductor device testing
apparatus-while said loader section and said unloader section are
located in front of said temperature stress applying means and said
testing section, and said heat removing/cold removing means being

located in front of said testing section and underneath said unloader

section.

46. The semiconductor device testing apparatus set forth in
claim 44 further including a temperature stress applying-means for
applying a temperature stress of a predetermined temperéture to
semiconductor devices and a heat removing/cold removing means for
removing heat or cold from semiconductor devices having undergone
a test in said testing section, and wherein:

said temperature stress applying means, said testing section

and said heat removing/cold removing means are located in the back
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portion of said semiconductor device testing apparatus while said
loader section and said unloader section are located in front of said
temperature stress applying means, said testing section and said

heat removing/cold removing means.

47. The semiconductor device testing apparatus according to
any one of claims 441to 46, wherein a plurality of said test tray at a
time are transported serially with the major edge of each on said
test trays in front in the direction of travel of the test tray along

said test tray transport path.

48. The semiconductor device testing apparatus according to
any one of claims 4410 46, wherein two f said test tray at a time
are transported serially with the major edge of each on said test
trays in front in the direction of travel of the test tray along said

test tray transport path.

49. A semiconductor device testing apparatus of the type in
which semiconductor devices, loaded on a test tray, are transported
to a testing section where the semiconductor devices while loaded
on the test tray are tested and after completion of the testing, are
carried out of the testing section, followed by being sorted out on
the basis of the test results, characterized in that:

a vertical transport mechanism configured to support a
plurality of test trays in the form of a stack with predetermined
spacings between successive trays is provided in a constant

temperature chamber containing a temperature stress applying
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means for applying a temperature stress of a predetermined
temperature to semiconductor devices and said testing section, each
stage of said vertical transport mechanism for supporting test trays
having a space for accommodating a plurality of test trays so that a
plurality of test trays may be simultaneously transported to said

testing section.

50. The semiconductor device testing apparatus set forth in
claim 49 further including a loader section for transferring and
reloading semiconductor devices onto a test tray and an unloader
section for receiving and sorting tested semiconductor devices on
the basis of the test results, and each of said loader section and
unloader section is provided with a vertical transport mechanism
configured to support a plurality of test trays in the form of a stack
with predetermined spacings between successive trays, each stage
of said vertical transport mechanism for supporting test trays

having a space for accommodating one test tray.

51. The semiconductor device testing apparatus set forth in
claim 49 further including a loader section for transferring and
reloading semiconductor devices onto a test tray and an unloader
section for receiving and sorting tested semiconductor devices on
the basis of the test results, and each of said loader section and
unloader section is provided with a vertical transport mechanism
configured to support a plurality of test trays in the form of a stack
with predetermined spacings between successive trays, each stage

of said vertical transport mechanism for supporting test trays
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having a space for accommodating a plurality of test trays.

52. The semiconductor device testing apparatus according to
any one of claims 49to 51, wherein a tester head is mounted on the
top of said constant temperature chamber, and when a plurality of
test trays placed on each test tray supporting stage are raised up to
the uppermost test tray supporting stage by said vertical transport
mechanism in said constant temperature chamber, a predetermined
number of semiconductor devices out of the semiconductor devices
loaded on said plurality of test trays on the uppermost test tray
supporting stage are electrically connectable with a device socket
mounted on said tester head, with said device socket facing

downwardly.

53. The semiconductor device testing apparatus according to
any one of claims 50to 52, wherein each of said stages for
supporting test tray of said vertical transport mechanism in said
constant temperature chamber has a space for accommodating a
plurality of test trays in a row as said test tray trays are
introduced from said loader section, said plurality of test trays
introduced successively from said loader section are placed, except
the last introduced test tray, onto either the uppermost or the
lowermost test tray supporting stage of said vertical transport
mechanism, followed by being delivered successively in a direction
perpendicular to the direction of introduction while said last
introduced test tray is retained as it has been introduced from said

loader section.
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apparatus set forth in any one of claims 14to 30, each of said test
trays comprising a rectangular frame having one of two opposite
edges formed with recess means and the other of the opposite edges
formed with protrusion means, said test trays being integrally
joinable with each other by said protrusion means of one of said test
trays being engaged with said recess means of an other one of said

test trays.

55. Test trays useful with said semiconductor device testing
apparatus set forth in any one of claims 14 1to0 30, each of said test
trays comprising a rectangular frame having one of two opposite
edges provided with pivotable engagement protrusion means and the
other of the opposite edges provided with recess means, said test
trays being integrally joinable with each other by said engagement
protrusion means of one of said test trays being engaged with said

recess means of an other one of said test trays.

56. The semiconductor device testing apparatus set forth in
any one of claims 141030, characterized in that;

a plate-like member is provided, said plate-like member having
a pair of openings formed in juxtaposition at a predetermined
spacing therebetween for accommodating two test trays, one fitted
in each of said openings, so that the two test trays in unison with
said plate-like member may be transported along said test tray

transport path.
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57. The semiconductor device testing apparatus set forth in
claim 1 including, in addition to said testing section, a loader
section for transferring and reloading semiconductor devices onto a
test tray, and an unloader section for receiving and sorting tested
semiconductor devices transported from said testing section on the
basis of the test results, wherein:

said plurality of transpori paths are provided in the section of
test tray transport path extending from said loader section via said

testing section to said unloader section.

58. The semiconductor device testing apparatus set forth in
claim 14 including, in addition to said testing section, a loader
section for transferring and reloading semiconductor devices onto a
test tray, and an unloader section for receiving and sorting tested
semiconductor devices transported from said testing section on the

basis of the test results, wherein:
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said widened path broad enough to transport a plurality of test
trays simultaneously with said plurality of test trays juxtaposed in
a direction transverse to said test tray transport path is provided in
the section of test tray transport path extending from said loader

section to said testing section.

59. The semiconductor device testing apparatus set forth in
claim 14 including, in addition to said testing section, a loader
section for transferring and reloading semiconductor devices onto a
test tray, and an unloader section for receiving and sorting tested
semiconductor devices transported from said testing section on the
basis of the test results, wherein:

said widened path broad enough to transport a plurality of test
trays simultaneously with said plurality of test trays juxtaposed in
a direction transverse to said test tray transport path is provided in
the section of test tray transport path extending from said loader

section via said testing section to said unloader section.

60. The semiconductor device testing apparatus set forth in
claim 31 including, in addition to said testing section, a loader
section for transferring and reloading semiconductor devices onto a
test tray, and an unloader section for receiving and sorting tested
semiconductor devices transported from said testing section on the
basis of the test results, wherein:

said widened path broad enough to transport said rectangular
test tray with the major edge of said test tray in front in the

direction of travel of the test tray is provided in the section of test
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tray transport path extending from said loader section to said

testing section.

61. The semiconductor device testing apparatus set forth in
claim 32 including, in addition to said testing section, a loader
section for transferring and reloading semiconductor devices onto a
test tray, and an unloader section for receiving and sorting tested
semiconductor devices transported from said testing section on the
basis of the test results, wherein:

said widened path broad enough to transport said rectangular
test tray with the major edge of said test tray in front in the
direction of travel of the test tray is provided in the section of test
tray transport path extending from said loader section via said

testing section to said unloader section.



